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VIGNETTE 


CHARLES S. PEET 


Sotia state physics has, within the past 
decade, provided us with materials pos- 
sessing most unusual electrical properties. 
“Often”, states Charles S. Peet, “there exists 
an apparently impassable chasm between 
those known properties and the creation of 
devices that will make the properties avail- 
able for special or general use.” Bridging the 
chasm, he points out, requires scientist-en- 
gineers who have both an understanding of 
the fundamental electrical properties re- 
vealed and the know-how for creating the 
means of utilizing those properties for the 
benefit of our technology. 


The bridging task is a primary concern of 
Charlie and his colleagues of the solid state 
devices division of which he is chief. In- 
terestingly, Charlie's association with Bat- 
telle began in 1950, about the time solid-state 
devices were first receiving attention. In the 
subsequent period he has been concerned 


with many aspects of the field. Of particular 
interest to him at present are the study of 
nonequilibrium charge-carrier distributions 
and recombination phenomena. He has par- 
ticipated also in research on transistors, 
rectifiers, and fluorescent materials, and in 
the development of an effective neutron 
dosimeter, 


Charlie and his colleagues have been put- 
ting their knowledge of semiconductors to 
work in the opening up of various areas of 
interest. Studies on infrared, thermoelectric, 


and galvano-magnetic effects have absorbed’ 


much of their effort. They have contributed 
to the growing importance of thin-film de- 
vices in space and industrial technology and 
have made significant studies in the fields of 
thermionic emitters and gaseous electronics. 

The task of keeping abreast of and guiding 
research in such varied fields has not kept 
Charlie from participating in other pro- 
fessional activities. He is largely responsible 
for guiding the preparation of Abstracts of 
Literature on Semiconductors and Fluores- 
cent Materials and Their Applications, an 
annual publication of the Electrochemical 
Society. He serves on the Executive Com- 
mittee of the Electronics Division of the 
same organization and is a member of 
the Solid State Devices Committee of the 
American Institute of Electrical Engineers. 
Charlie’s professional associations also in- 
clude membership in the American Physical 
Society. Author of a number of publications, 
he holds three patents and has one pending. 


Charlie received his professional training 
at the University of Minnesota. He graduated 
magna cum laude with a bachelor’s degree 
in physics in 1949 and received an M.A. 
degree in the same field the following vear. 
His association with Battelle began immedi- 
ately thereafter. 

Three children, Tom (9), Linda (8), and 
Nancy (7) assure Charlie and Mildred, 
his wife, freedom from boredom, \Mlowing 
and gardening his very large yard, along 
with woodworking and other hobbies. keep 
Charlie in excellent physical condition. 
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The Day 
of the 


Engineer 


COMMENTARY 


The week of F ebruary 21-27 has been designated as “Engineers’ Week” 
in national recognition of the important place that engineers and 
engineering occupy in the technological world of today. 


The recognition is deserved. But actually every week is engineers’ 
week and every day is engineers’ day. Our society could not exist 
without the engineering that pervades our way of life. We live in 
engineered houses; we waken each morning in an engineered 
atmosphere; we ride to work in engineered automobiles over engineered 
highways; we conduct our businesses by means of engineered 
communication systems; we eat foods that come from engineered 
process industries; our agriculture is engineered; our metal industries — 
are engineered; our entertainment is engineered; we retire at night to 
engineered beds; and our rest is made secure by engineering. 


Perhaps many of the specific details of our highly engineered 
existence may be thought of as nonessential. But our health, safety and 
physical well-being depend on the soundness of the engineering 
that enters into every part of our lives. It is this dependence of the 
public on the integrity of the engineer that makes engineering a 
true profession and the engineer the important figure that he is. 

It is the justification for “Engineers’ Week”. 


The concept of the profession of engineering is rapidly growing for 
another reason. Engineering is essentially applied science; and, as 
science grows, so does engineering. “The art and science by which 
the properties of matter and the sources of power in nature are 
made useful to man” is the dictionary definition of the function of 
the engineer. As the work of the research scientist and results 
from the laboratory add to the vast and rapidly growing store of 
scientific knowledge, the work of the engineer becomes more complex. 
Pure and applied science find more common ground, application 
crowds more closely upon discovery, and the engineer becomes more 
and more a scientist in his own right. 


Where this trend will lead us, and how far, is difficult to foresee. 
But this seems clear: our society must become more technological 
if it is to survive. The place of the engineer is consequently 
assured—and it is a place of responsibility. How well he understands 
and accepts this responsibility will prove to be the true measure 
of his professionalism. 


Battelle Institute stands strategically on the common meeting 
ground between science and engineering, between research and 
application. We are already pledged to the advancement of science 
and its applications. To us, “Engineers’ Week” is both an 
acknowledgment of accomplishment and a challenge to increased effort. 
On behalf of our engineers, we accept the challenge! 


B. D. Thomas, president, 
Battelle Memorial Institute 
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1. The relative orientation of 
several well-known magnetohy- 
drodynamic regimes. The posi- 
tion of each was determined 
by approximating the interac- 
tion of fluids and magnetic fields 
for that regime. Hypersonic 
flight occurs at the intersection 
int for the coordinate axes 
both its interaction 
ratios are about one to one. 


CREASING EPFECT OF FLUID ON MAGNETIC FIELD 


Magnetohydrodynamies, a newly practical facet of compressible fluid flow, 
offers possible solutions to problems associated with control of the 
thermonuclear reaction, propulsion of space vehicles, and hypersonic 
aerodynamics. The author discusses the fundamental mechanisms involved 
and describes possible methods for utilizing the new knowledge. 


by BERNARD STEGINSKY 


As ONE OF THE OUTGROWTHS of the current concern 
with ultra-high speeds, pressures, and temperatures, 
scientists have greatly increased their interest in and 
knowledge of the field of magnetohydrodynamics. This 
field, concerned with the interaction of electrically con- 
ducting fluids (gas or liquid) with magnetic fields, has 
long been important in the study of geophysical and 
astrophysical problems. More recently, however, it has 
been of interest as a possible approach to the solution 
of problems associated with the controlled thermo- 
nuclear reaction, space-vehicle propulsion, and _hy- 
personic aerodynamics. 

Studies in magnetohydrodynamics are frequently 
concerned with partially or fully ionized gases called 


plasmas. However, incompressible fluids such as liquid 
metals are not ruled out as working media. 


ELECTROMAGNETIC PRINCIPLES 


We are concerned here with the electromagnetic 
and hydrodynamic behaviors of physical systems, not 
separately, but as each is reflected in the other. In the 
present section, the fundamentals of this interaction 
are discussed in nonmathematical terms. 


Currents in a Fluid Conductor 


An ionized gas is one in which the atoms and mole- 
cules have been stripped of their electrons so that 
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such a plasma may, in general, be composed of a mix- 
ture of molecules, atoms, positively-charged ions and 
negatively-charged electrons. When an electric field is 
imposed on a plasma at rest, electrons and ions alike 
are subject to an electric force. This force sets the 
charge population into motion, thus giving rise to cur- 
rents. The electrons, being much lighter in weight than 
the ions, possess a greater mobility and hence make 
the greatest contribution to the total current. However, 
through frequent collisions with the ions and neutral 
particles, the electrons lose a certain fraction of their 
momentum per unit time—equivalent to a drag force 
acting on the electrons. The electric field therefore 
supports the current against dissipation of the current 
energy due to collisions between particles. These col- 
lisions result in the irreversible conversion of electrical 
energy to thermal energy, the so-called joule heating. 
It has been found experimentally that, for volume 
conductors such as gases, the current density is pro- 
portional to the applied electric field. This is the 
familiar Ohm’s Law, well-known from the theory of 
electric circuits. The constant of proportionality is 
called the electrical conductivity of the medium. 


Electromagnetic Induction 


Electric fields in nature are basically of two kinds. 
There are electrostatic fields which are due to electric 
charges, and there are induction fields which are re- 
lated to magnetic fields. The relationship between a 
magnetic field and the electric induction field pro- 
duced by it is spelled out by the Faraday Law of 
Induction. The law may be stated as follows: The 
electromotive force induced in a closed circuit is equal 
to the rate of decrease of magnetic flux enclosed by 
the circuit, regardless of the manner in which the 
flux change is accomplished, Electromotive force 
(emf) is defined as the integrated effect of the electric 


The author's primary research in- 
terest is compressible fluid flow. He 
has participated in studies associated 
with heat-transfer and boundary- 
layer problems related to hypersonic 
flow and. recently, has been in- 
vestigating developments in the state 

of the art in the field of magneto- 
f hydrodynamics. Bernard Steginsky, 

before his association with the Bat- 
telle staff, received his B.S. in chemi- 
cal engineering from Massachusetts Institute of 
Technology and an M.S. degree in the same field 
from Rensselaer Polytechnic Institute. 


induction field around a closed circuit. Magnetic flux 
is the number of magnetic force lines impinging on a 
surface in the normal direction. 

Magnetic flux changes that give rise to emf’s in 
accordance with Faraday’s Law may occur in a num- 
ber of different ways. A stationary circuit placed in 
an unsteady, or time-varying magnetic field is one way 
of generating emf. Also, the motion of a circuit 
through a steady, but nonuniform magnetic field (i.e, 
one which varies from point to point in space) will 
produce emf in that circuit. 

There is a fundamental physical equivalence be- 
tween the two situations just mentioned, in that the 
generation of emf in both cases may, by a proper 
choice of reference frame, be described in terms of 
an unsteady magnetic field. That this is actually the 
case may be understood by recognizing that, in the 
second instance above, an observer stationed on the 
moving circuit, and therefore not cognizant of his mo- 
tion through the magnetic field, would interpret the 
changing magnetic flux as due to an unsteady magnetic 
field. This brings us to a result that will be useful 
later in the discussion: the absence of electromo- 
tive force in a particular frame of reference necessarily 
implies that the magnetic field in that reference frame 
remains at least constant in time, if not altogether 
zero. 

The strength of the emf generated by the motion 
of a fluid conductor across a magnetic field generally 
depends upon how fast the fluid is moving. The con- 
ductive properties of the fluid then give rise to cur- 
rents. These motionally-induced currents, in turn, pro- 
duce secondary magnetic fields that modify the orig- 
inal field. Therefore, it is seen that the fluid, moving 
through a given magnetic field, represents a seat of 
emf which reacts back on the original field. 


Force on a Fluid Conductor 


Most of us are familiar with the fact that a current- 
carrying wire experiences a force when placed in the 
presence of a magnetic field source, such as a magnet 
or another current-carrying wire. By the same token, 
magnetic fields can interact with the current density 
in a fluid conductor to produce a force. 

With the inclusion of the magnetic force term in 
the usual balance of inertial, pressure, and viscous 
forces in a fluid, a wide variety of interesting and 
technically important flow phenomena is generated. 
Before the modification of a given flow field by a 
magnetic field can be determined, however, it is neces- 


sary to know the distribution of magnetic force lines | 


in the fluid. Since it has been indicated that a moving, 
conducting fluid induces a secondary magnetic field 
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2. Steps in the formation of a cavity region around a magnetic source. Left. The system is in the initial state of rest. The fluid 
has zero conductivity. The broken lines represent the magnetic lines of force; lines of force returning to the body are not shown. 
Center. The fluid is suddenly endowed with infinite conductivity and general velocity (U) to the right. The magnetic force lines 
are swept to the right and the fluid, as represented by solid arrows, is deflected away from the magnetic field. Right. The system 
is shown in equilibrium. The magnetic field is confined to the cavity region formed around and behind the body with the fluid 
tangent at the cavity surface. A shock wave has formed some distance ahead of the body. 


which distorts the original field, the magnetic force 
line distribution will, in general, depend upon the 
fluid motion. In the next section, some qualitative 
aspects of the behavior of a magnetic field in an elec- 
trically-conducting fluid are examined. This is then 
followed by a discussion of the effect of a magnetic 
field on a fluid. 


Effect of the Fluid on a Magnetic Field 

The time rate of change of the magnetic field at any 
fixed point in the flow is the sum of two individual 
transport processes. One of these describes the diffu- 
sion of the magnetic field through the conducting 
medium, a long-known property of such fields. The 
other effect, which appears only when the conductor 
is in motion, describes the physical transport of the 
field by the moving medium. Thus, the lines of mag- 
netic force tend to be carried along by the fluid and, 
at the same time, diffuse through it. 

This state of affairs is somewhat similar to the 
thermal heating of a fluid as it flows over a warm 
solid surface. Heat flowing across the interface be- 
tween the solid surface and the fluid penetrates the 
latter by a diffusion process known as conduction. 
However, because of the fluid motion, a simultaneous 
transport of heat takes place in the downstream direc- 
tion, i.e., heat is constantly being swept away from 
the surface by the fluid. The time rate of change of 
temperature at a fixed point in the fluid is due in part 
to this convective transport of heat and in part to the 
simultaneous diffusion of heat. 

Obviously, if one views the process at any particular 
point from a reference frame which is moving with 
the velocity of the fluid at that point, the convective 


part of the process is nullified. In this case, only heat 
conduction is observable. Furthermore, if the observer 
remains “attached” to the moving fluid particle over 
a long period of time, he will observe an ever-increas- 
ing depth of penetration of heat into the fluid. To an 
observer at rest, on the other hand, this increasing 
depth of penetration manifests itself as a gradually 
thickening thermal layer in the direction of flow. This 
layer of fluid next to the heating surface is called the 
thermal boundary layer and contains virtually all of 
the thermal energy transferred to the fluid. In direct 
analogy, the well-known viscous boundary layer, which 
occurs in the flow of a real fluid, represents the region 
in the fluid where mechanical dissipative effects are 
concentrated. 

On the basis of the above analogy, it is possible to 
predict the existence of magnetic boundary layers next 
to surfaces which separate magnetic field sources from 
an electrically conducting fluid. The thickness of the 
magnetic boundary layer or, what is the same, the 
depth of penetration of a magnetic field into a moving, 
electrically conducting fluid, depends upon a para- 
meter which is a function of the relative power of 
the convective to the diffusive transport mechanisms. 
This parameter, which also measures the relative dis- 
tortion of a given field due to the fluid motion, is 
called the magnetic Reynolds number, and is ana- 
logous to the ordinary Reynolds number of hydro- 
dynamics. 

When the magnetic Reynolds number is much less 
than unity, the fluid motion is scarcely effective in 
altering the field. In this case, therefore, the convective 
transport of the field may be neglected compared with 
the diffusive transport. 
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The case of the magnetic Reynolds number much 
greater than unity indicates that convective transport 
dominates diffusive transport and consequently the 
fluid motion greatly distorts the magnetic field. 

The case of a perfectly conducting fluid in which a 
magnetic field has, at some earlier time, been estab- 
lished is now considered. A perfect conductivity, i.e., 
a zero electrical resistance, implies that there is no 
loss of electron momentum through collisions, An 
electric force acting on the charges comprising a per- 
fect conductor would cause them to be infinitely ac- 
celerated, resulting in an infinite current density. Such 
a paradoxical situation is avoided, however, by speci- 
fying a zero net electric field in the conductor 
thus permitting the existence of finite current densities. 
Therefore, in the case of a moving, perfectly conduct- 
ing fluid, the electric field in the frame of reference 
attached to a moving particle of fluid is taken to be 
zero. But, according to Faraday’s Law, if there is no 
electromotive induction in some chosen frame of 
reference, then the magnetic field in that same frame 


must be constant in time. Consequently, the magnetic 


field must be moving in such a way that a fluid par- 
ticle “sees” no change in the field as it moves. This 
condition is fulfilled if the magnetic lines of force 
move as though rigidly attached to the fluid particle; 
ie., with the velocity of the fluid at all times. The 
lines of force are then said to be frozen into the fluid. 

It also follows from the above result that a magnetic 
field originating in a foreign body will not penetrate 
a perfectly conducting fluid. This corresponds to the 
case of a vanishingly small magnetic boundary layer. 
The lines of force inside the body will be tangent at 
the surface while the field outside the body will be 
zero. 

In the general case of fluids having finite conduc- 
tivity, the motion of the lines of force may be de- 
scribed by saying that they are constrained to move 
with the velocity of the fluid less an amount equal to 
the “slippage velocity” of the field through the fluid 
by diffusion. 

It should finally be noted that only that part of the 
fluid motion transverse to the lines of force can affect 
the magnetic field at all. 


Effect of a Magnetic Field on the Fluid 


In studying the effect of the magnetic field on the 
fluid motion, we usually distinguish between the two 
cases of finite conductivity and infinite conductivity. 
In either case, however, the effect of the magnetic 
body force is to impede that part of the fluid motion 
transverse to the line of force. When the conductivity 
is finite, the retardation takes the form of a slow decay; 
the time of decay may be shown to be inversely pro- 


portional to the conductivity and the magnetic energy, 
In a perfectly conducting fluid, on the other hand. 
the motion is retarded in much the same way as would 
a weight were it dropped on a heavy spring. 

An alternate way of representing the magnetic body 
force is by means of Maxwell stresses. This method js 
especially convenient when the conductivity of the 
fluid becomes so high that Ohm’s Law can no longer 
be used to calculate the current density. In this case, 
the force is represented as an equivalent hydrostatic 
pressure, together with a tension along the lines of 
force. The pressure term augments the ordinary fluid 
pressure and the sum of the two is usually referred to 
as the magnetic pressure. If the motion of the fluid 
is such as to squeeze magnetic lines of force together, 
the magnetic pressure will tend to resist the com- 
pression. 

The tension term, acting in a direction along the 
lines of force, will give rise to a net body force in the 
fluid when the latter, by virtue of its motion, produces 
a curvature of the lines of force. The tension always 
tends to resist a curvature of lines of force by a con- 
ducting fluid in much the same way a heavy horizontal 
string responds under the application of a vertical load. 

An important parameter, which serves as an index 
of the relative power of the magnetic field to retard 
the fluid motion, is obtained by forming the ratio of 
the magnetic body force to the inertia force of the 
fluid. This ratio is called the magnetic force parameter. 


3. The magnetic body force on a fluid element in the ionized 
layer surrounding the nose region of a hypersonic vehicle. The 
magnetic field originates from sources within the nose cone. The 
current in the fluid flows in circular loops around the axis of 
symmetry as indicated by the small dark arrows. The magnetic 
body force on the fluid particle (shown as a cube)—which acts to 
slow the vehicle—lies in a direction perpendicular to the plane 
formed by the current and the magnetic field line. 
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A value of the magnetic force parameter much greater 
than unity indicates a strong effect of the magnetic 
field on the fluid. On the other hand, a fluid possessing 
zero conductivity cannot affect or be affected by a 
magnetic field. In this case, both the magnetic force 
parameter and the magnetic Reynolds number are 
zero, and we are led back to conventional fluid 
dynamics. 

When the conductivity is extremely high, and there- 
fore no longer a significant variable, the magnetic 
force parameter is defined as the ratio of magnetic 
energy to kinetic energy of the fluid. 

In Figure 1, several different regimes where mag- 
netohydrodynamic effects are of interest are defined 
relative to each other. This graphical representation 
is at best approximate and is intended only as an aid 
to the reader in orienting himself to the various cases 
discussed. 


APPLICATIONS TO FLOw PROBLEMS 


First, as an example of magnetic-boundary-layer 
flow corresponding to a high value of the magnetic 
Reynolds number, let us consider the following ideal- 
ized situation. Suppose that, in a fluid of effectively 
zero conductivity, there is placed a body having in its 
interior an arrangement of current-carrying coils. The 
magnetic lines of force pass continuously through the 
body surface and penetrate the surrounding fluid to 
a great distance (Figure 2, left). The fluid is assumed 
to be at rest initially. 

Now let the fluid suddenly be endowed with infinite 
conductivity and with a general velocity to the right. 
Because the conductivity is now infinite, correspond- 
ing to the frozen-in condition, the lines of force will 
be bent to the right by the sweeping motion of the 
fluid. ( Figure 2, center). This condition will result in a 
compression of the force lines with a corresponding 
increase in the magnetic pressure. The latter will tend 
to deflect the fluid away from the region where the 
magnetic field is concentrated. In other words. the 
system will very rapidly equilibrate to a state wherein 
the following conditions are satisfied: 


1. A cavity region forms around and behind the 
body, extending far downstream, through which 
the fluid cannot penetrate; the fluid velocity is 
tangent at the cavity surface. 


2. All of the magnetic field energy is confined to 
this cavity region, since the field cannot pene- 
trate the fluid; the magnetic field inside the 
cavity is tangent at the cavity surface. 
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4. Linear discharge tube and nozzle. The skin current pro- 
duced by the discharge of the capacitor across the electrodes 
induces a magnetic field outside of the plasma, which tends to 
squeeze the plasma. (Adapted, courtesy of American Rocket 
Society) 


3. The magnetic pressure at the cavity surface ex- 
actly balances the external hydrostatic pressure. 


The above conditions, together with the given dis- 
tribution of current within the body and a prescribed 
type of flow, are sufficient to determine the shape of 
the cavity. It is assumed, of course, that the magnetic 
pressure, and hence the given current strength within 
the body, is strong enough to part the oncoming flow. 
Figure 2, right, illustrates the final equilibrium con- 
figuration. The two-dimensional problem of this type 
has, in fact, been solved recently by the Soviet scientist 
V. N. Zhigulev. 

Nothing has been said, so far, about the commence- 
ment of the process from an initial state of rest and 
zero conductivity. The final equilibrium configuration 
could conceivably be attained by the passage of a high 
speed shock wave through the initial system. The gas 
immediately behind the shock wave moves at a hyper- 
sonic speed approximately equal to the propagation 
velocity of the wave. Therefore a stationary bow shock 
wave will form ahead of the body as shown in Figure 
2. right. The hot, ionized gas generated by the initial 
shock will possess a relatively high conductivity and 
can therefore interact with the magnetic field emanat- 
ing from the body. 

In the above example, the electrical conductivity 
of the fluid was assumed to be infinitely great. Ac- 
tually, in practice, the conductivity will be finite, and 
we may therefore expect to observe some leakage of 
the fluid across the lines of force. The fluid will leak 
into the cavity region and, after a period of time, the 
entire region will be occupied by fluid in a state of 
rest or near rest. This region, where the magnetic 
field in the fluid is concentrated, now becomes the 
familiar magnetic boundary layer described earlier. 


The most important fact illustrated by the above 
idealized example is that a magnetic field, although 
unable to penetrate a perfectly conducting fluid, can 
nevertheless be used to alter the course of the fluid 
motion by pushing on its boundaries, This process 
continues until a balance of forces is reached across 
the bounding surfaces. The “pinch effect” method of 
containing a plasma, to be discussed later, operates 
on this principle. 


Heat Transfer Reduction and Drag Modification 


We turn next to a related flow example, one which 
has been given considerable attention by researchers 
in this country—the flow modification around a hyper- 
sonic vehicle such as, for example, a re-entry satellite. 
Figure 3 shows diagrammatically the orientation of 
the various quantities of interest on a fluid element in 
the flow field next to the surface of a blunt-nosed body 
which houses a magnetic source. The gas in the 
shock layer, i.e., the region between the shock wave 
and the body surface, is ionized and therefore elec- 
trically conducting as a result of the intense heat 
generated by the passage of the oncoming flow through 
the shock wave. 

The motion of the gas across the magnetic force 
lines emanating from the body induces electromotive 
forces in the gas. These emf’s give rise to currents 
which, for the axially symmetric body shown in the 
figure, flow in circular paths in planes perpendicular 
to the axis of symmetry. The currents in turn induce 
a secondary magnetic field, thus causing a distortion 
of the original field. 

It may be seen from the figure that the effect of the 
force is to retard the motion and also to displace the 
flow in the shock layer away from the body. Exper- 
imental results have confirmed the theoretical predic- 
tion that the shock detachment distance increases 
when a magnetic field is imposed on the flow. 

The modification of the flow field in the nose region 
of a hypersonic vehicle produces two main effects— 
a reduction of the heat transfer rate to the surface of 
the vehicle and an increase in the pressure drag. The 
increase in pressure drag is due, of course, to the 
deceleration of the fluid in the shock layer. Heat re- 
duction arises from the fact that, although the in- 
creased deceleration provides the nose region with a 
greater amount of thermal energy, the outward dis- 
placement of the flow in the shock layer permits heat 
dissipation to be extended to distances further away 
from the body. A decrease in surface heating results. 

A great deal of effort has been devoted to a study 
of this heat alleviation problem in the U. S. The final 
conclusion has been that the weight penalty of equip- 


ment required for producing a magnetic field is not 
warranted by the resultant small benefits. 

On the other hand, drag modification still has prac- 
tical possibilities, especially for applications such as 
high altitude satellite braking. This follows from the 
fact stated earlier that the degree to which a certain 
flow can be modified by a magnetic field is measured 
by the magnetic force parameter. The parameter was 
defined as the ratio of magnetic body force to inertia 
force of the gas and is therefore inversely proportional 
to the gas density. Thus, at high altitudes, corre- 
sponding to low air densities, the flow field around 
the body can be greatly modified, resulting in in- 
creased drag. To achieve the same amount of drag at 
low altitudes, however, the density increase must be 
offset by a corresponding increase in the magnetic 
energy, a very costly step. 


Applications to the Acceleration of Gases 


Many of the proposed devices for plasma accelera- 
tion now being studied have had their origin in the 
containment problem associated with the controlled 
thermonuclear reaction. The best known of these is 
the “pinch effect”. This, and the electromagnetic shock 
tube, represent two promising gas acceleration 
schemes. They are described below. 


Pinch Effect. One device being studied for employ- 
ing the pinch effect to accelerate a gas is illustrated 
schematically in Figure 4. The discharge of capacitors 
between two electrodes brings about a rapid rise of 
current which flows in the axial direction in a thin 
layer at the cylindrical surface. Because of the high 
plasma conductivity, the induced magnetic field is 
confined to the region exterior to the gaseous column. 

The magnetic pressure on the outside, which is 
greater than the initial hydrostatic pressure within the 
column, acts like a piston, compressing the plasma 
toward the center. At the same time, because of the 
initially large pressure difference across the surface, 
a radial shock wave propagates toward the center 
ahead of the “magnetic piston”. The cylindrical wave 
increases the pressure and temperature of the central 
portion of the gaseous column until a pressure balance 
is reached across the contracting piston surface. 

The temperature at the center of the column ap- 
proaches a maximum value, whereupon the plasma is 
discharged and expanded through a nozzle, thus con- 
verting the intense thermal energy of compression to 
kinetic energy of motion. 


Electromagnetic Shock Tube. Figure 5 is a sche- 
matic representation of an earlier version of an electro- 


a 
a 


st 


a is 
‘on- 
to 


he- 
tro- 


4 


5. T-type electromagnetic shock tube. When the capacitor is 
discharged, a current is produced across the gaseous column 
at the left. The return current in the external part of the circuit, 
or some independent source, induces a magnetic field that pene- 
trates the gas as indicated by the curved arrows. The gas is 
accelerated to the right by the force resulting from the inter- 
action of the current and the magnetic field and is forced from 
the tube at the right. (Adapted, courtesy of American Rocket 
Society) 


magnetic shock tube, whose operation is based on the 
combination of an electric discharge and imposed 
magnetic field. Without a magnetic field, the shock 
wave is produced by the energy associated with the 
joule heat resulting from the discharge. However, as 
the heating increases, the electrical conductivity of 
the gas increases, thus decreasing the energy available 
from joule heating. The magnetic field is simply a way 
of furnishing the system with additional energy for 
motion through the interaction of the field with the 
discharge current to produce a body force on the 
gas. The field may be provided by an external source 
or by the return current in the external part of the 
circuit. 

The electromagnetic shock tube is capable of gen- 
erating temperatures of over 100,000 K in hydrogen, 
or shock velocities of up to 40,000 feet per second in 
air. These figures suggest the value of the electro- 
magnetic shock tube as a_ research device for 
gas kinetic, ionization, and hypersonic aerodynamic 
studies. 


Tue OvuTLOOK 


The advent of the space age has brought with it 
increased demands on our ability to produce higher 
velocities efficiently and the requirement for a basic 
understanding of high temperature gaseous phenom- 
ena. It would be by no means speculation to say that 


the future will see magnetohydrodynamics play a sig- 
nificant role in the generation of new ideas for space 
propulsion, electric power generation, and hypersonic 
aerodynamics, Already a considerable amount of 
work, both theoretical and experimental, has been per- 
formed with these aims in view. Some of the future 
prospects for magnetohydrodynamics in these areas 
are now briefly reviewed. 


Hypersonic aerodynamics. One of the chief advan- 
tages of magnetohydrodynamics is that, in addition to 
producing drag, it can be used to produce lift forces 
without the need for lifting surfaces. This fact offers 
the possibility of controlling and modifying the trajec- 
tories of space vehicles when entering planetary atmos- 
pheres, On the other hand it seems doubtful at the 
present time that magnetohydrodynamics will be used 
to reduce heat transfer to entry vehicles. 


Power generation. The Avco Laboratories have re- 
cently developed a mode] power generator that works 
on the plasma principle. The device looks promising 
but may require many years of developmental work 
before it can compete with the long-accepted methods 
of electric-power generation. Conversion of the enor- 
mous energy produced in a fusion reactor to electrical 
energy is another possibility for power generation, but 
this is even further off than the “cold gas” Avco device. 
Here, temperatures in the millions of degrees present 
formidable problems associated with contact between 
the plasma and parts of the apparatus. 

In flight applications, it has been suggested that the 
ionized gas in the shock layer may be used as a source 
of electrical power for operating equipment within the 
vehicle. The ionized gas would be allowed to enter 
the vehicle through ducts, and the electricity flowing 
in the gas would then be drawn off by contact with 
electrodes. 


Space propulsion. The use of a plasma engine to 
propel a space vehicle has been given serious consid- 
eration. This magnetohydrodynamic system compares 
favorably in theoretical performance with the proposed 
ion propulsion engine. Specific impulses up to 10,000 
seconds are theoretically possible with the plasma 
engine. 


Geophysics. In a less tangible application, magneto- 
hydrodynamics will continue to play a major role, as 
it has for so many years, in attempts to explain the 
maintenance of the terrestial magnetic field, as well 
as a host of other cosmic phenomena. 
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IMPROVING SUBMERGED-ARC WELDS 


Submarine hulls may be subjected to tremendous pressures—some 
that build up gradually (in descents to great depths) and some that are 
sudden (as from a depth bomb). The steels used can better withstand 
the pressures than some types of submerged-are weld joints, which have 
low notch-toughness and yield-strength properties. 


Battelle technologists were asked by the U. S. Navy's Bureau of 
Ships to learn how submerged-are welds might be improved. Perry ]. 
Rieppel, chief of the metals joining research division, with Wallace J. 
Lewis and Glenn E. Faulkner, found high oxygen contents and 
numerous silicate inclusions in welds prepared in the shipyards. 
Reducing oxygen and number and size of inclusions improved the welds 
and pointed to fluxes as the probable root of the problem. 


The technologists studied the metal involved and compounded 
a number of experimental fluxes. One, less acid because of relatively 
small silica and exceptionally large calcium-oxide content, gave 
excellent welds and was chosen for study. Metallographic examination of 
experimental (top, left) and original (center, left) welds showed 
that the new flux limited both oxygen and inclusions in welds. 


A submerged-arc welder—the weld is submerged in flux to prevent 
weld contamination by air—makes an experimental weld (bottom, 
left). While examining the results of a pass, (top), Lewis removes the 
coating that the flux forms over the weld. Welds made with the new flux 
have the desired notch toughness and yield strength. Their nil-ductility 
temperature is —100 F as against —40 F for typical welds; their 
notch toughness is 30 foot pounds greater at all temperatures. 


Why the experimental flux provides better welds is not yet fully 
known. Continuing studies are under way to determine the reasons. 
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Ceramics for Reactor Materials 


In the persistent effort to improve the efficiency of the nuclear 
reactor, ceramic materials continue to command marked 
attention. The authors discuss the significant ceramic materials 
now in use or under consideration for use in reactors. 
Consideration is given also to possible new developments that are 
outgrowths of recent research. 


by Josern Korerzky and C. 


7 om ENVIRONMENT IN A reactor imposes a unique set 
of stringent conditions on its component parts. De- 
pending on the reactor design, and the particular com- 
ponent, materials are subjected to varied thermal and 
mechanical stresses. Often very high temperatures are 
encountered. The radioactive products of the fission 
process, about one-sixth of which are noble gases, must 
be retained by the reactor materials. Superimposed 
on these conditions is continued exposure to damaging 
radiations that cause physical property changes and 
complete degradation in some materials. 

The desired higher operating temperatures make at- 
tractive the use of ceramic materials with melting 
points above those of most metals. Some ceramics com- 
bine with refractoriness other qualities that make them 
particularly interesting as reactor materials. Many ce- 
ramics also have desired low neutron absorption cross 
sections, defined as the probability of neutron absorp- 
tion by an atomic nucleus. Thermal and mechanical 
properties, fission product retention, and resistance to 
radiation damage can vary, depending on processing 
conditions as well as on composition. 

However, some properties of ceramics limit their 
usefulness in reactors. Ceramics are brittle, and most 
of them have poor thermal properties, particularly low 
thermal conductivity. Also, ceramics are usually porous 


ll 


to some degree, and porosity is a disadvantage in most 
reactor applications. 

Much research has been done in recent years on the 
application and adaptation of ceramics to reactor use. 
An important development is a method of preparing 
active, sinterable oxide powders. These powders are 
characterized by the ease with which they sinter 
to strong, substantially nonporous ceramic bodies. 
Through other developments, the gas permeability of 
graphite has been decreased significantly by impregna- 
tion with special carbonaceous materials and by coat- 
ing with impervious refractory carbides. 

The use of ceramics for individual reactor com- 
ponents—moderators fuel elements, 
control devices and shields —is discussed in this article. 


and_ reflectors, 


MOopERATOR AND REFLECTOR 


The function of a moderator is to slow down the fast 
neutrons produced during fission until they achieve a 
kinetic energy that is preferred for causing additional 
fissions in fuel atoms. The function of the reflector is 
to change the direction of neutrons leaking out of the 
reactor so as to return them to the reactor core. The 
most effective moderators contain atoms with small 
atomic masses-as near that of a neutron as possible 


to maximize energy transfer from the neutron—-and 
low neutron-absorption cross section. Ordinary water, 
heavy water, graphite, beryllium metal, beryllium 
oxide, beryllium carbide, and certain metal hydrides 
are potentially useful moderators, For reactors operat- 
ing above 2000 F, only graphite, beryllium oxide, and 
beryllium carbide are possibilities, with beryllium car- 
bide limited by its chemical reactivity with air and 
water. 

Graphite was the moderator material and the re- 
flector material for the first reactor. Since then, it has 
been used successfully in many reactors, such as the 
Oak Ridge Test Reactor, the Hanford Plutonium 
Production Reactors, and the Sodium-Graphite Re- 
actor. Graphite is attractive because it is relatively 
cheap and, unlike most ceramics®, it has excellent 
resistance to thermal stresses. 

Graphite is susceptible to neutron-induced radiation 
damage. Irradiation causes disorder in the crystal lat- 
tice, tending to convert the graphitic structure to a dis- 
ordered carbon structure, and causing such physical 
changes as reduction in thermal conductivity, increases 
in strength, abrasiveness, and brittleness, and lowered 
resistance to impact. These changes are more pro- 
nounced at low irradiation temperatures, the mag- 
nitude of the changes decreasing with increasing tem- 
perature. A density decrease is caused by irradiation 
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at low temperature but, above 750 F, its density is 
increased. 

Owing to the smaller atomic mass of beryllium as 
compared with carbon, beryllium oxide is a better 
moderator than is graphite. Beryllium oxide resists cor- 
rosion in dry oxidizing atmospheres to temperatures 
approaching its melting point at about 4600 F. How- 
ever, it has poorer thermal-stress resistance than 
graphite. Beryllium oxide powders and vapors are 
toxic, and the material must be handled so as to pre- 
vent inhalation and ingestion. 

Beryllium atoms may be transmuted following 
neutron absorption with creation of helium atoms, 
Very few data are available on swelling caused by this 
helium in beryllium oxide, but indications are that no 
damage to the body structure results from high-tem- 
perature irradiation. 


ELEMENTS 


The fissionable isotope, usually uranium-235, as a 
metal or a compound, is the fuel material in reactors. 
It is held within a fuel element which retains fission 
products and transfers fission-generated heat to a pass- 
ing coolant. 

The ideal fuel material has an impressive list of 
specifications including: 


1. A high melting point 
2. A high uranium atom content per unit volume 


3. Ability to retain fission products attenuated in 
its crystal lattice 


4. Resistance to damage by fission-fragments and 
neutrons 


5. Chemical inertness with respect to its  im- 
mediate surroundings and to the reactor coolant 


Crystallographic stability 
7. High thermal conductivity 


Structural stability over the range of composition 
resulting from “burn-up” of the uranium 


No single fuel material has all of the features de- 
sired. Each imposes limits on reactor performance or 
cost. 

The use of metallic uranium in fuel elements is 
limited by its poor corrosion resistance, low melting 
point of 2070 F, and phase changes at about 1220 and 
1420 F. Radiation damage results in large volume 
changes and severe distortions after short exposures. 


°In a strict sense graphite is not a ceramic, but reactor ter- 
minology has placed it in this category by usage. 
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Fuel elements of uranium alloys or dispersions of 
uranium in metallic matrices are superior to unalloyed 
uranium in these respects, but they still limit the 
operating temperature. 

Uranium-compound ceramics have advantages over 
uranium metal and alloys in dimensional stability dur- 
ing irradiation, corrosion resistance, permissible fuel 
temperatures, and absence of phase changes. On the 
other hand, these ceramics have lower thermal con- 
ductivities and less resistance to thermal fracture than 
metal fuel material. 

The table on this page gives some of the pertinent 
properties of uranium metal and its compounds, 


Uranium Dioxide 


The most popular ceramic fuel material is uranium 
dioxide. It is used in the Shippingport and Dresden 
Reactors and several military reactors, This compound 
can be manufactured into shapes of near theoretical 
density. The ceramic has an isotropic structure and 
maintains its strength at high temperatures. This di- 
oxide melts at about 5000 F and is free from un- 
desirable phase changes. However, the uranium atom 
content per unit volume of uranium dioxide is only half 
as much as that of uranium metal. Also, because of its 
low thermal conductivity, fuel elements of relatively 
small cross section are required to avoid excessive 
center temperatures. At temperatures between 150 F 
and 2200 F in air, uranium dioxide oxidizes to uranium 
sesquioxide with an increase in volume. 

At irradiation temperatures above 930 F, uranium 
dioxide ceramics show good resistance to density 
changes, but, radial cracks in uranium dioxide have 
been noted after irradiation. Irradiation-induced ther- 
mal conductivity changes are small. The release of 
fission products from irradiated uranium-dioxide ce- 
ramics by diffusion appears to be intimately dependent 
on structure. High-density bodies that do not have in- 
terconnected pores are most retentive. 


Other Ceramic Fuel Materials 


The carbides of uranium, UC and UC, have a 
higher uranium atom content per unit volume than 
does uranium dioxide, but lower than metallic 
uranium. The carbides are more difficult to fabricate 
than is uranium dioxide. Uranium monocarbide ce- 
ramics have a higher thermal conductivity than those 
of uranium dioxide, by a factor of about three to ten 
at room temperature. On the other hand, the carbides 
have poor chemical resistance to air, water, and carbon 
dioxide, even at temperatures below 400 F. 

Uranium nitride (UN ) has a melting point of 4760 F, 
a high uranium density, and it has been sintered to 


PROPERTIES OF URANIUM FUEL MATERIALS 


Conductivit 
uctivi 
Fuel Density _Cal-10* Temp 
Material g/cm* F g/cm* Sec-cm-°C °C 
Uranium 
Metal 19.3 2070 19.3 5.7 20 
uO, 10.97 4980 97 14 2 
UC 13.63 4300 13.0 8.0 25 
UC, 11.68 4450 10.6 
U,Si 15.58 1700 15.0 4.1 50 
UN 14.32 4770 13.5 


near theoretical density, but it is chemically reactive 
with water and air at room temperature. Another dis- 
advantage of the compound is the high neutron ab- 
sorption cross section of nitrogen, Other refractory 
uranium compounds of interest are the borides, alu- 
minides, beryllides, and silicides. 

Plutonium, which fissions, has a slightly higher den- 
sity than uranium. Six allotropic forms have been re- 
ported from room temperature to the melting point, 
about 1185 F. Fuel elements containing plutonium 
dioxide or compounds of plutonium dioxide-uranium 
dioxide may be useful at temperatures above the melt- 
ing point of plutonium. In general, the properties of 
plutonium dioxide are similar to those of uranium di- 
oxide. General use of plutonium as a fuel in either 
metallic or oxide form is hampered by hazards in- 
volved in working with it. 


Fuel Diluents 


Potentially, there are a number of advantages to 
dispersing the fuel material in a nonfissionable diluent. 
Fuel-element life may be increased because radiation 
damage caused by fission-fragment attentuation will 
be localized around fuel particles. The diluent can be 
used to improve thermal properties of the fuel element. 
This is particularly important in the case of uranium 
dioxide which has poor thermal conductivity and 
thermal fracture resistance. Also, diluents can retain 
fission products better than the fuel material and can 
act as a barrier to fission-product release. 

For operating temperatures below 2300 F, disper- 
sions of fuel in metal, such as uranium dioxide dis- 
persed in stainless steel, have been used successfully. 
Use of such cermet-type fuel elements is limited, of 
course, by the melting point of the metal matrix. 


Graphite. The properties of graphite mentioned pre- 
viously make it an important fuel diluent. Particular 
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benefits are gained from the moderating ability and the 
good thermal conductivity of the material. Graphite 
has been chosen as the fuel diluent in the Pebble 
Bed Reactor, 

The principal disadvantage of graphite as a diluent 
are irradiation-induced property changes and question- 
able fission-product retention. Radiation damage is 
intensified by attenuation of fission fragments in the 
graphite matrix. Irradiation of graphite fuel elements 
between 1000 and 1650 F resulted in contractions as 
high as 3 per cent. As indicated previously, the ir- 
radiated graphite tends to become more like amor- 
phous carbon. These irradiation effects can be de- 
creased by larger fuel particles so that more graphite 
is out of the range of fission fragments. Irradiation ex- 
periments have indicated that fission-product release is 
undesirably high for reactors in which the coolant 
contacts graphite fuel elements. The graphite used in 
these tests, however, had an appreciable porosity. 
Fission-product retention by newer types of imper- 
meable graphites has not, as yet, been determined. 


Other Diluents for Uranium Dioxide. Among the 
oxide ceramics, beryllium-oxide and aluminum-oxide 
have received the most attention as diluents. Both are 
being considered as diluents for the Maritime Gas 
Cooled Reactor. While neither of these ceramics have 
as high a thermal conductivity as graphite, their resist- 
ance to air and carbon dioxide is attractive. These ma- 
terials can be prepared as dense ceramics that may be 
impervious to fission-product diffusion. 

Data on how irradiation affects beryllium-oxide and 
aluminum-oxide ceramics at high temperature are 
meager, It appears that irradiation damages beryllium- 
oxide ceramics less than it does graphite. Results of 
irradiation experiments on aluminum-oxide ceramics 
fueled with uranium dioxide, disagree on the magni- 
tude of dimensional changes. The disagreement pos- 
sibly results from differences in the structural char- 
acteristics of the ceramics prior to irradiation. 


Fertile Materials 


Thorium dioxide is frequently used as fertile ma- 
terial—one that will decay to a fissionable material fol- 
lowing neutron absorption. Thorium dioxide is the 
fertile material in the Pebble Bed Reactor. It is the 
most refractory of the ceramic oxides having a melting 
point of about 6000 F. The thermal and mechanical 
properties are similar to those of uranium dioxide. In 
some reactors, thorium dioxide is used in solid solu- 
tion with uranium dioxide. Thorium dioxide and 
thorium dioxide-uranium dioxide ceramics have been 
made with nearly theoretical density by more-or-less 
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conventional ceramic methods. 

Thorium carbide is receiving active consideration for 
use as a fertile material in graphite matrix fuel ele. 
ments. The major problems in using it involve its high 
chemical reactivity. 


Cladding Materials 


Fuel element cores are clad to prevent corrosion by 
the coolant and to contain fission products. The 
claddings must be thin walled to maximize heat trans. 
fer rates and must be resistant to thermal stresses to 
prevent fracture during reactor operation. At present, 
the materials used for cladding are metals, such as 
aluminum, niobium, stainless steel, or zirconium. How- 
ever, reactor operating temperature is limited by the 
melting point of these metals. 

Cladding fuel element cores with refractory ce- 
ramic oxides, such as those of beryllium, aluminum, 
or magnesium, or with graphite. would increase the 
maximum operating temperature. Development is 
progressing to perfect a ceramic clad that will retain 
fission products. 


ConTrROL DevIcEes 


To maintain the desired power output from a nu- 
clear reactor, it is necessary to control the number of 
neutrons available for causing fission following capture 
by a fuel atom. Generally, this is accomplished by 
changing the amount of material available for parasitic 
(nonfission ) neutron capture, 

Neutron absorbers should have high thermal neu- 
tron-absorption cross sections, stability under heat and 
irradiation, corrosion resistance, and satisfactory heat- 
transfer characteristics. 

For operating temperatures above 3000 F, the choice 
of materials is limited to refractory compounds of 
boron, the rare-earth oxides samarium, gadolinium or 
europium, or hafnium oxide. 

Both boron carbide and boron nitride are stable 
above 4000 F, in nonoxidizing atmospheres. They have 
been fabricated to near theoretical density, and, as 
ceramics are hard and brittle. Limited data indicate 
that boron compounds may be dimensionally unstable 
during irradiation. The capture of a neutron in boron 
leads to the creation of an atom of helium and one of 
lithium for each boron atom destroyed. The accumula- 
tion of helium gas within the crystal lattice has re- 
sulted in expansion and, in some cases, fragmentation. 
The useful life of a boron control rod is limited by 
the depletion of B'". the isotope of high cross section, 
which is transmuted to two low-cross-section isotopes 
by absorption of a neutron. 
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SHIELDING 
CONCRETE 


REFLECTOR 


GRAPHITE 
‘ BERYLLIUM OXIDE 


MODERATOR 


GRAPHITE 
BERYLLIUM OXIDE 


CONTROL DEVICES 


BORON CARBIDE 
BORON NITRIDE 
HAFNIUM OXIDE 
EUROPIUM OXIDE 
GADOLINIUM OXIDE 
S AMARIUM OXIDE 


FUEL ELEMENTS 


URANIUM DIOXIDE 
URANIUM MONOCARBIDE 
URANIUM DIOXIDE 
DISPERSED IN EITHER 
GRAPHITE OR 
CERAMIC OXIDES 
URANIUM CARBIDE 
DISPERSED IN GRAPHITE 


COOLANT PASSAGE 


Diagrammatic cross section of a reactor showing where ceramic materials can be used in each part and component. 


Europium, samarium, and gadolinium oxides have 
melting points above 4200 F, and have been fabricated 
into high-density ceramics. These oxides are resistant 
to air and water at elevated temperatures. Because 
neutron absorption does not lead to helium formation, 
it would be reasonable to expect that control rods of 
europium, gadolinium, or samarium oxides would be 
more stable during irradiation than boron-containing 
control rods. Although isotopes of samarium and gado- 
lintum have high cross sections, these isotopes are 
present in small amounts and form low cross-section 
isotopes by absorption of a neutron - much more, 
about 50 per cent, of the high cross-section isotope of 
europium, Eu!®', is present. Starting with Eu'®', the 
first four isotopes created by successive neutron ab- 
sorption have high cross section. Therefore, each atom 
of Eu'®! can account for the capture of five neutrons 
before its usefulness is destroyed. 

Hafnium oxide has a melting point of 4900 F, has 
been fabricated into high density shapes, and has good 
corrosion resistance. Although it does not have as 
high a neutron-absorption cross section as either boron 
or the rare earths, hafnium can absorb several neutrons 
before its usefulness is destroyed. Hafnium-oxide con- 
trol rods should be dimensionally stable during irradia- 


tion because only gamma radiation is emitted after 
neutron capture, 

Dispersions of boron carbide in aluminum oxide 
have been irradiated to full B'" depletion. There was 
little or no radiation-induced distortion, indicating that 
these dispersions are dimensionally stable. Irradiation 
of dispersions of the rare-earth oxides or hafnium oxide 
in several metallic matrices indicates that these disper- 
sions are dimensionally stable. It is expected that 
dispersions of these oxides in ceramic matrices also 
would be stable. 


SHIELDING 


Reactor shielding is designed primarily to protect 
operating personnel and reactor instrumentation from 
damaging radiations. The problem of shielding the 
reactor involves slowing down and capturing neutrons 
and absorption of gamma radiation. Materials used in 
shielding may be divided into three broad categories, 
according to their function: (1) heavy elements to 
absorb gamma radiation and partially slow down fast 
neutrons, (2) light elements to moderate neutrons, 
and (3) materials to capture neutrons. 


Concrete is an excellent material for radiation 
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shielding and is used for shielding most stationary 
reactors. It is cheap, stable, versatile, and may be used 
structurally. Its effectiveness as a shielding material 
is due primarily to the moderating power of hydrogen 
in the water it contains. The oxygen, calcium, and 
silicon provide additional moderation. 

Shielding effectiveness of concrete can be improved 
by adding material of high mass number, by adding 
boron compounds, and by increasing the water con- 
tent. Various “heavy” concretes, incorporating heavy 
elements, have been developed for reactor shielding. 
Boron may be added directly to the concrete mix. 
Colemanite (2CaO-3B,0,-5H,O) or boron frits 
(formed by fritting borax with silica) are the most 
common boron-containing materials used. Special 
cements have been used to retain greater amounts of 
fixed water than does portland cement. Satisfactory 
concrete has been made using magnesium-oxychloride 
cement as the hydraulic material and barite as the 
aggregate. 

Concrete has a low thermal conductivity which 
gives rise to steep temperature gradients and stresses 
with moderate heat flows. A rise in temperature tends 
to drive water from the concrete, while the thermal 
stresses may produce cracking with the possibility of 
failure of the structure. To protect the shield from 
heat damage, usually a dense material of fairly high 


melting point, e.g., iron, is placed between the reactor 
core and main shield. In some cases, a special coolant 
system for the shield is used. 

Reasonable amounts of gamma and neutron expo. 
sure do not deteriorate sound concrete appreciably. 
Some strength loss was observed in irradiated speci- 
mens at temperatures above 300 F. The decrease jn 
strength was caused mainly by water loss during 
heating. 


CONCLUSION 


As is implicit in the discussion in these pages, 
ceramic materials play a major role in present-day 
reactors and are likely to be of increasing importance 
in those now being planned. The ultimate materials 
envisioned by ceramic technologists are unlikely to be 
evolved; or, if they are, they will not be available until 
far into the future. However, such desired materials 
do provide goals toward which to work. In the mean- 
time, as a result of ceramic research that is in progress, 
we can expect continued improvements in the mate- 
rials we have, along with the development of new 
materials not now available. A problem of particular 
interest, in the solution of which we can expect im- 
provements, is that concerned with the development 
of reactor components for operation above 2000 F. 


SCIENCE AND TECHNOLOGY—RECIPROCAL FERTILIZATION 


. science and technology are symbiotic. . . 


. They are symbiotic 


not only because technology would be impoverished, blinded, and 
crippled were it not for the new knowledge which is sought and found 
for other reasons. Technology gives back again to science a rich reward 


in new instruments, new techniques, and new powers. . . . 


It is this 


incessant feedback and reciprocal fertilization which makes a sharp 
distinction between pure science and technology academic and dreary. 
There is also an important traffic, not only in ideas and in equipment, but in 
men, between the two, a traffic without which both would be poorer. 
Indeed, the great lesson of the last decades has been that men of science 
who have spent their whole lives in the quest for new knowledge may be 
among the most gifted practitoners of technology.” 


. Robert Oppenheimer, 
Advanced Study. 


The Institute 
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BATTELLE 


HIGH-TEMPERATURE LUBRICANT 


In the search for “high temperature” lu- 

bricants, technologists have noted metal- 

free phthalocyanine as a promising material. 
This material has remarkable thermal stability for an 
organic compound, and the fact that its molecule has 
a planar structure makes it of interest as a_ solid 
lubricant. 

H. H. Krause, S. L. Cosgrove, and C. M. Allen report 
that studies with a modified four-ball and a rolling- 
disk apparatus showed that at 800 to 1300 F, the 
material will reduce friction to a low level and will 
greatly decrease wear on moving parts. From their 
observations, the technologists believe that the ma- 
terial’s effectiveness may stem from the formation of 
strongly adherent and protective lubricating films by 
the chelation of the metal-free phthalocyanines with 
metal substrates. They found that pre-treatment of the 
bearing surface——in order to bond the phthalocyanine 
chemically to it—is advisable to achieve the best 
results. 

The technologists speculate that in view of the ef- 
fectiveness of metal-free phthalocyanine, other chemi- 
cal species with similar structures may also hold 
promise as high-temperature lubricants. They pose the 
possibility that such lubricants may evolve from or- 
ganic fluids through organometallic polymers to in- 
organic polymers with extremely high chemical and 
thermal stability that will stand up under very severe 
temperature conditions. 


WELDING NICKEL-BASE ALLOYS 


Age-hardenable nickel-base alloys are of in- 
creasing importance in situations where 
high strength is required at elevated tem- 
peratures, but they sometimes crack. When such al- 
loys are welded into highly restrained parts, as for 
aircraft applications, and heated to aging tempera- 


tures, cracking often occurs, usually along the fusion 
lines. Satisfactory methods for repairing such cracks 
have not been available. 

W. J. Lepkowski and R. E. Monroe report that 
studies of the problem for the General Electric Com- 
pany have led to two techniques for improving the 
repair welding of such alloys. One technique calls for 
cold working the surface of the specimen after repair 
by a heavy hammer-peening operation at room tem- 
perature in order to balance stresses in the welded 
material and to effect generalized precipitation in the 
weld heat-affected zone. The second technique is 
based upon the solution heat treatment of the weld 
at 1950 F for a short time with a gas torch. 

The technologists found the effectiveness of the re- 
pair welding techniques was not altered by alloy com- 
position, sheet thickness, or type of filler wire. Sheet 
thickness does determine the minimum time for either 
operation. Thus for 0.060-inch-thick sheet, for exam- 
ple, 5 minutes was optimum for either hammer-peen- 
ing or solution treatment. 


INTRINSIC RADIOACTIVE TRACERS 


% 


Radioactive tracers have proved useful in 

the measurement and control of many 

processes and materials. To a lesser extent, 
intrinsic radioactive tracers have been valuable for 
the control of chemical processes. Because of its phys- 
ical form or chemical composition, an intrinsic tracer 
becomes an integral part of the materials to which it 
is added. Such tracers make possible the substitution 
of radioactivity measurements for other physical meas- 
urements or chemical analyses to control manufac- 
turing processes. 

Radioactive tracers of this type are chosen for their 
ability to identify themselves as components of the 
process stream. Among the physical processes that 
may be so controlled are grinding, rolling, mixing, 
distillation, adsorption, melting, and humidification. 
Chemical processes amenable to control through radio- 
active components include nitration, alkylation, halo- 
genation, combustion, electrolysis, and precipitation. 
In such cases, the measurement of the stream’s radio- 
activity is a measurement of the concentration or dis- 
tribution of the radioactive component. 

According to Duane N. Sunderman, intrinsic tracers 
can take widely different forms in their applications. 
They may be solid additives to a molten system where 
uniformity in their distribution indicates melting and 
thorough mixing. In another instance, the tracer may 
be used to follow an undesirable component so as to 


achieve maximum purification; or to follow a desirable 
component so as to minimize losses. The intrinsic 
tracer can be used also to control a minor component 
whose concentration must be held within a narrow 
range. The possible uses of such tracers is limited 
only by the technologist’s knowledge of the system 
he is studying. 

Careful contro! of the levels of radioactivity in the 
final product is, of course, an important matter. 
Final determination of these levels must depend upon 
the ultimate use of the products. Various methods 
of minimizing product radioactivity are available— 
use of short-lived radioactive species, dilution of radio- 
active materials by the process material, or removal 
of radioactive materials from the system followed by 
their disposal. The use of high-efficiency radioassay 
systems is still another possibility. 

Realistic appraisal of the hazards of the technique 
and education of both manufacturers and consumers 
in the use of the resulting products are important and 
desirable. With these precautionary steps, the applica- 
tion of intrinsic radioactive tracers can lead to more 
efficient processes and better products. 


EVALUATING THIN FILMS 


Thin films have long been considered ideal 

for potentiometers —— precision variable re- 

sistors—- because of their advantages from 
the standpoint of resolution, resistance range, accu- 
racy, resistance stability, achievement of complex 
functions, and in some cases, cost.. Such resistors have 
been prepared from transition-metal alloys, precious 
or noble-metal alloys, carbon and borocarbon, two 
oxides, a nitride, and at least one cermet. The extent 
to which any material can be used successfully in a 
thin-film potentiometer depends upon its own funda- 
mental properties; and, of course, careful evaluation 
of those properties is necessary before a material can 
be considered and accepted for use. 

When considering new potentiometer ideas, de- 
signers and manufacturers must weigh electrical and 
physical properties as well as ease of installation and 
economics of the devices, According to Edwin H. 
Layer, certain features of film and moving-contact 
combinations are also important in determining the 
ability of various film materials to give over-all satis- 
faction. Primarily, these are: film material; method 
of electroding to the film; the base upon which the 
film is supported; and the moving-contact material 


and design. 
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To evaluate the suitability of film-type materials 
for potentiometer applications, Layer and his col- 
leagues at Battelle suggest that the following measure- 
ments or observations be made: 


® Examination of surfaces, using light and elee- 
tron microscopy 


Linearity 

Resolution 

* Contact and noise resistance 

® Effect of shorting by moving contact 


Film resistance, temperature coefficient of re- 
sistance, and voltage coefficient of resistance 


® Effect of wear 
® Effect of various environmental conditions. 


°* Effect of various environmental conditions. 


Through such evaluations, and with the develop- 
ment of operating units, states Layer, the potential 
advantages of film-type variables resistors and poten- 
tiometers may be realized eventually and, thereby, 
lead to the further advancement of electronic systems. 


NEW INSTITUTE TRUSTEE 


Dr. John A. Wheeler, noted nuclear physi- 

cist and a professor at Princeton University, 

has accepted an appointment to the Bat- 
telle Board of Trustees. 

A member of the Princeton faculty since 1938, Dr. 
Wheeler has often served as a consultant to govern- 
ment defense agencies. During World War II, his re- 
search on nuclear fission took him 
from Princeton to the University 
of Chicago, and finally to the Han- 
ford Project. He headed the group 
of scientists in Project Matterhorn 
at the James Forrestal Research 
Center that produced the theo- 
retical work essential to the de- 
velopment of the hydrogen bomb. 

Dr. Wheeler's studies have cov- 
ered such areas as the mechanism of nuclear fission, 
electromagnetic action at a distance, theory of radia- 
tion, and the structure and transformations of atomic 
nuclei and elementary particles. His work in mathe- 
matics resulted in recognition of the “geon”. For his 
work in nuclear physics, Dr. Wheeler received the 
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1946 Morrison Prize from the New York Academy of 
Science. 

The Princeton scientist participated in the Interna- 
tional Conference of Theoretical Physics, held in Japan 
in 1953. In 1947, he was vice president of the Interna- 
tional Union of Pure and Applied Physics and a mem- 
ber of its Cosmic Ray Commission, which met in 
Poland. As a Guggenheim Fellow, he conducted 
studies in Paris and Copenhagen in 1949 and 1950. 
He was a National Research Fellow from 1933 to 1935, 
studying at New York University and Copenhagen. 
Dr. Wheeler, who received his doctorate from Johns 
Hopkins University in 1933, began his teaching career 
in 1935 at the University of North Carolina. 


* Though molybdenum has excellent strength at 

high temperatures, as metallurgists know, it 
oxidizes extensively above a red heat through forma- 
tion of a volatile oxide. Self-healing metal cladding 
appears to be the most promising protection against 
such oxidation. Earl F. Adkins and Robert I. Jaffee 
report that an 80 nickel—-20 per cent chromium alloy 
proved effective in protecting molybdenum against 
intentional defects up to 0.63-inch diameter at tem- 
peratures of 2000 and 2200 F. In a study for General 
Electric's Jet Engine Department, they found that 
after the initial oxidation of molybdenum, lasting 
about 125 minutes, the rate of lateral oxidation under- 
cutting around the defects was greatly reduced, with 
a zero rate noted in many cases. It was noted, also, 
that the degree of oxidation undercutting of thinner 
claddings (0.025-inch) is slightly higher than for 
thicker ones. 


%* Staff members recently named to key technical 

posts include: R. B. Engdahl, chairman, Honors 
Committee, Fuels Division, American Society of Me- 
chanical Engineers; J. H. Jackson, consultant, Aircraft 
Nuclear Propulsion Materials Panel, U. S. Atomic 
Energy Commission; H. N. Johnston, chairman, Sub- 
committe on Coatings, Laminations, and Impregna- 
tions for Corrugated Board, Raw Materials Committee, 
Corrugated Containers Division, Technical Association 
of the Pulp and Paper Industry; O. L. Linebrink, asso- 
ciate director, Standards Measurements Section, In- 
strument Society of America; H. R. Nelson, member, 
Ohio Atomic Energy Advisory Board, State of Ohio; 
W. T. Reid, chairman, Fuels Division, American So- 
ciety of Mechanical Engineers; R. K. Willardson, mem- 
ber, Raw Materials Group, Panel on Compound 
Semiconductors, National Academy of Sciences — 
National Research Council. 


19 


Industrial and Engineering Chemistry, v. 51, November, 1959, 
contains the following articles by staff members: 


Zone Freezing in Demineralizing Saline Waters. R. C. 
Himes, S. E. Miller, W. H. Mink, and H. L. Goering, pp. 
1345-1348. 

Segregation depends sharply on freezing rate, solution con- 
centration, degree of agitation, and thermal geometry. In 
two-stage zone freezing, more than 99.9% of dissolved salt 
has been removed from solutions containing 3 grams per liter 
with a pass rate of 1 inch per hour. From solutions contain- 
ing 30 grams per liter (sea water concentration), pass rates 
of the order of 0.15 inch per hour are required. Demonstrates 
the technical feasibility of the method. Estimates of the cost 
of water produced by one of the continuous processes pro- 
posed compare favorably with those calculated for other 
demineralization processes at a similar stage of development. 


Coating Uranium Dioxide Powders With Metallic Tung- 
sten. Joseph H. Oxley, James F. Hannah, John M. Blocher, 
Jr., and Ivor E. Campbell, pp. 1391-1394, 

The feasibility of coating nuclear fuel particles with pro- 
tective films was investigated as a means of preventing 
operational problems. Tungsten was selected as the coating’ 
material because it is the most refractory metal known. 
Conditions were established for coating uranium dioxide 
powders with tungsten by hydrogen oe Bom of tungsten 
hexochloride in a fluidized bed of the powder. Mechanical 
vibration was necessary to obtain a satisfactory coating. The 
availability of precoated nuclear fuel particles should permit 
development of superior multiphase fuel elements and lead 
to renewed interest in other types of nuclear reactors. Metals 
other than tungsten can be deposited on fuel particles, and a 
number of such systems are now being evaluated. 


Materials in Design Engineering, v. 50, November, 1959, con- 

tains the following articles by staff members: 
Let’s Stop Over-Designing. G. k. Manning, pp. 118. 
A large part of the waste associated with over-design is 
perpetrated by the unquestioned use of conventional safety 
factors. Many of the safety factors used by designers today 
were established more than 50 years ago. A safety factor of 
three may have been quite reasonable in 1900, yet be quite 
unreasonable today. Even if stresses cannot be calculated, 
they can be determined experimentally by use of electric 
strain gages or photoelastic studies. Safety factors of three 
or five (in some cases more ) are inconsistent with the present 
state of technology. 


How Low Temperatures Affect Nine High Strength Al- 
loys. R. L. McGee, J. E. Campbell, R. L. Carison, and G. K. 
Manning, pp. 106-107. 

Recent developments in the aircraft and missile fields require 
the use of materials at extremely low temperatures. The main 
reason is that liquid propellants can be retained only at 


Members of the Battelle staff are authors of the recently pub- 
lished articles and books listed on these pages. In most cases, 
reprints are available from the Battelle Publications Office, 
505 King Avenue, Columbus 1, Ohio. 
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temperatures of —297 F (boiling point of liquid oxygen) or 
lower. Nine steels, aluminum and magnesium alloys, an 
titanium alloys, important in airborne structures because of 
their excellent strength-weight ratios, were tested at four 
temperatures ranging from room to —423 F and the results 
tabulated and explained. Conventional tensile, notched ten- 
sile, hardness, and impact tests were made. 


Reactions in the Niobium-Hydrogen System. W. M. Albrecht, 
W. D. Good, and M. W. Mallett. Electrochemical Society, Jour- 
nal, v. 106, November, 1959, pp. 981-986. 

Equilibria and elevated-temperature x-ray studies show that a 
solid solution of hydrogen in niobium is produced throughout 
most of the system. A miscibility gap was found at low tempera- 
tures and pressures with a critical point at about 140 C, 0.01 
mm of mercury hydrogen pressure, and 0.3 H/Nb. Sorption 
rates at 300-550 C were initially linear. At higher tempera- 
tures, sorption rates were controlled by diffusion in the metal 
matrix. Diffusion coefficients at 600-700 C can be expressed 
by: D=0.0215 exp [(—9370+-600 ) /RT]. Desorption rates were 
slower than those predicted by diffusion. 


Electron-Beam Floating-Zone Melting of Platinum-Group 
Metals. W. P. Allred, R. C. Himes, and H. L. Goering. First 
Symposium on Electron-Beam Melting, Proceedings, 1959, pp. 
38-43. (TN687 Sy68p) 

As part of a research program on the properties of platinum- 
oup metals, investigations of the effects of electron-beam 
oating-zone melting upon these metals are being conducted. 

This paper presents a brief account of this work including a 

—— of the equipment which has been built for such 

studies. 


Inorganic Chemistry in the Nuclear Age. A Historical 
Perspective. Jack J. Bulloff. Journal of Chemical Education, v. 
36, September, 1959, pp. 465-468. 


Science has created a second industrial revolution. The com- 
modities and weapons this revolution will bring are second in 
importance to the ideas it generates and the way they inspire 

ople. The importance of the history of science is that it 
orms an easy bridge between what the layman has been taught 
in school and what his present duties as a citizen require. A 
history of inorganic chemistry is given which science writers 
could use to give depth to their accounts in nontechnical 
publications. 


Anamnestic Reactions in Rabbits Showing Unresponsiveness 
to Erythrocytic Isoantigens. Car] Cohen. Transplantation Bul- 
letin, v. 6, no. 4, October, 1959, pp. 426-428. 


Three treatment groups were set up: (a) Newborns which 
received injections of incompatible blood for 15 consecutive 
days after birth, (b) animals which received injections of im- 
compatible blood at least once a week, following the initial 15 
injections, up to the age of 3 months, and (c) animals which 
received no injections in the early postnatal period. All animals 
were subjected, as young adults, to a standard isoimmunization 
procedure which resulted in all the previously untreated animals 
producing a high titre of isoagglutinin. When only the initial 
15 injections were given, antibody productivity decreased 
ty. The continued stimulation with as little as 0.5 
ml./wk. beyond this initial period depressed antibody produc- 
tion to a point where the amount produced was negligible. 


The Behavior of Rhenium in Electron Tube Environments. 
Gordon B. Gaines, Chester T. Sims, and Robert I. Jaffee. 
Electrochemical Society, Journal, v. 106, October, 1959, pp. 
881-885. 

Rhenium, W, and Re-coated W were exposed to carburizing 
atmospheres and to water-cycle attack, Re and W to Al.Os at 
1750 C for 7000 hr, and Re to B-containing atmospheres. It 
was confirmed that Re, unlike most other refractory metals, 
does not form from a carbide. Rhenium forms a boride, which 
forms a eutectic with another boride or with Re, and melts 
under 2250C. Thoriated Re maintains microstructural and 
mechanical integrity after long exposure in vacuum at 1750 C 
in contact with alumina. Rhenium and Re-coated W are highly 
resistant to water-cycle effects. 


Some Thoughts on Improved Technical Information Sery. 
ice. Harry B. win. Special Libraries, v. 50, no. 9, Novem. 
ber, 1959, pp. 443-446. 

Explains what the engineer does and does not want from an in- 
formation service, shows the value of agressiveness both in 
collecting and disseminating information, and evaluates the pres- 
ent usefulness of machine literature searching in his experience, 
Advocates more research money for information retrieval. 


Transition Behavior of Polychloroprene and Polychloro. 
prene/Styrene-Butadiene Blends. R. M. Kell, Bailey Bennett, 
and P. B. Stickney. Journal of Applied Polymer Science, y. 2, 
no. 4, July-August, 1959, pp. 8-13. 

Dilatometric studies were carried out to determine crystalliza- 
tion and glass transition data for various unvulcanized and 
vulcanized polychloroprenes and polychloroprene/styrene-bu- 
tadiene blends. The maximum rate of crystallization of both 
unvulcanized polychloroprene and the blends occurred near 
—5 C. Melting temperatures of the polychloroprenes ranged 
from 36 to 43 C. The glass transition temperature of all poly- 
chloroprenes studied was near —45 C., and this was lowered to 
—50 C. with the addition of 30 pph of SBR-1500. The added 
SBR polymer retarded the rate and ultimate degree of crystal- 
lization somewhat. 


Nature of Adherence of Porcelain Enamels to Metals. B. W. 
King, H. P. Tripp, and W. H. Duckworth. American Ceramic 
Society, Journal, v. 42, November, 1959, pp. 504-525. 

An investigation indicated that good adherence is the result of 
metal-to-metal bonds between the atoms in the base metal and 
the proper metallic ions in the enamel. Many of the phenomena 
observed in commercial enameling were investigated and found 
to be related to adherence, but not essential for its develop- 
ment. 


Free-Piston Compressors May Power Air Conditioning Sys- 
tems. J. H. McNinch, R. J. McCrory, and R. W. King. 
ASHRAE Journal, v. 1, November, 1959, pp. 55-59. 
Answering a question posed by the American Gas Association, 
“How can the potential energy in natural gas be transformed 
into a refrigerating effect with high efficiency and low first 
equipment cost in such a way as to be attractive for residential 
air conditioning service?”, the Battelle research group developed 
the free-piston compressor. The approach was to combine the 
spark-ignition gas engine and the vapor-compression refrigera- 
tion cycle in such a way that the initial installment, main- 
tenance costs, and the noise level would not be deterrents to 
its general acceptance. The compressor is designed for efficiency 
and low cost production. 


What Research Can Do for the Mining Industry. David C. 
Minton, Jr. Mining Congress Journal, v. 45, November, 1959, 
pp. 72 -+ 4 pages. 

Areas where research offers possible solutions to economic 
problems are cost reduction, by-product utilization, diversifica- 
tion and integration, and development of new uses for mineral 
products. 


A Review of Available Information on Corrosion and De- 
posits in Coal- and Oil-Fired Boilers and Gas Turbines. H. 
W. Nelson, H. H. Krause, E. W. Ungar, A. A. Putnam, C. J. 
Slunder, P. D. Miller, J. D. Hummel, and B. A. Landry, The 
American Society of Mechanical Engineers, New York, 1959, 
pp. 198. 

The review contains the following articles by staff members: 
General Introduction; Mineral Constituents in Heavy Fuel Oil 
and Their Behavior During Combustion; Oxides of Sulfur in 
Boilers and Gas Turbines; The Physical Aspects of Deposition 
and Gas Turbines; High-Temperature Corrosion; Corrosion 0} 
and aGs Turbines; High-Temperature Corrosion; Corrosion of 
Metals Exposed to Combustion Gases Below 400 F; The Re- 
moval of Solids From Combustion Gases. 


Less Common Metals. E. M. Sherwood. Industrial and En 
gineering Chemistry, v. 51, September, 1959, pt. 2, pp. 
1190-1196. 

Reviews work being done on the development of Cr, Hf, Mo, 
Nb, Re, Ta, W, and Zr. Includes an extensive bibliography on 
the past two years of research on these metals. 
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AERONAUTICAL AND 
ASTRONAUTICAL ENGINEERING 


1296 Transport Coefficients of Air to 8000 K. The co- 

efficients of viscosity and of frozen and reaction conductivity of 

air were calculated for a temperature range 3000 K < T 
8000 K, and a density range 10° < p/po < 10, where po is 

the density of air at l-atmosphere pressure and 273 K. Ernest 

ag and Martin Zlotnick. ARS Journal, y. 29, Oct. 1959, p. 
728. 


1297 Dynamic Problems Associated With Satellite Orbit 
Control. The magnitudes of impulsive applications of force 
required to perturb the orbit by desired amounts is calculated 
for some typical cases, under the assumption of a central force 
field. From these results, the case of continuously applied forces 
may be derived. B. W. Augenstein. ASME, Transactions, Series 
B, Journal of Engineering for Industry, v. 81, no. 4, Nov. 1959, 
p. 281-288. 


1298 Some General Considerations of the Heating of 
Satellites. Frictional heating of satellites is treated in con- 
nection with flight in planetary atmospheres and in inter- 
planetary space. Alfred J. Eggers, Jr.. Thomas J. Wong, and 
Robert E. Slye. ASME, Transactions, Series C, Journal of Heat 
Transfer, v. 81, no. 4, Nov. 1959, p. 308-314. 


1299* Quasi-Steady Derivatives for the Subsonic Flow 
Past an Oscillating Aerofoil in a Porous Wind Tunnel. Con- 
siders compressible subsonic flow. The porous wall is assumed 
to exhibit the property that the ratio of the normal velocity at 
the wall to the pressure drop across the wall is constant. 
Dependence of derivatives on Mach number and wall porosity 
is charted. D. G. Drake. Aeronautical Quarterly, v. 10, pt. 
3, Aug. 1959, p. 211-229. 


1300* Notes on Thin Wing Theory at Low Supersonic 
Speeds. I. The Design of Lifting Surfaces. On the basis of 
the linearized theory, the integral relationship for the incidence 
distribution in terms of the velocity potential is established for 
wings with subsonic leading edges. A simple general numerical 
method is given for this design problem which compares 
favorably with exact linear theories. G. J. Hancock. Aeronauti- 
cal Quarterly, vy. 10, pt. 3, Aug. 1959, p. 247-265. 


1301* The Drag of Ducted Bodies With Annular or Side 
Intakes in Supersonic Flow. A slender ducted body of arbitrary 
cross section is studied. The external flow is taken to be entirely 
supersonic and it is assumed that the intake lip is sharp and 
that there is no “spill over” due to choking of the internal 
flow, which must be supersonic for a short distance inside the 
duct. The interference drag between the forebody and after- 
body is calculated and, since their isolated drags are known 
from previous work, the drag of the whole body is then known. 
H. Portnoy. Ae sronautical Quarterly, v. 10, pt. 3, Aug. 1959, 
p. 283-295. 


1302 Structural Acoustic Proof Testing. A discussion of the 
techniques employed to determine the effects of noise on air- 
craft structure, and the results of a specific test. H. C. Schjelde- 
rup. Aircraft Engineering, v . 31, Oct. 1959, p. 297-3038. 


1303 Anti-Vibration Mounting of Aircraft Power Plants. 
Analysis of the problems associated with turbo-jet, turbo- 
propeller, and reciprocating engines. J. F. Harriman, Aircraft 
Engineering, v. 31, Oct. 1959, p. 304-307. 


1304 Dictionary of Aeronautical Engineering. A selected 
list of terms, including post-war developments in jet propulsion, 
high-speed flight, helicopter engineering, and V.T.O.L. aircraft, 

as well as rockets and artificial satellites. J. L. Nayler. 318 pp. 
1959. Philosophical Library, New York. (TL509 N23d) 


1305 Dynamics of Flight. Stability and Control. Presents 
new material on inverse problems and on flight through turbulent 
air. Automatic control theory is approached from the aero- 
nautical engineer's viewpoint, and machine computation is 
treated from the st: :ndpoint of the machine user, not the com- 
puting specialist. Bernard Etkin. 519 pp. 1959. John Wiley & 
Sons, New York. (TL570 Et46d) 


* Asterisks mark items that may be used in the Battelle Library only. None 
of the unbound materials listed are available for interlibrary loan. 
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1306* The Design and Operation of a Facility for Testing 
Aircraft Engine Anti-lcing Systems. Data from the icing tests 
run on the Electra model 501-D13 Engine and the engine air in- 
let ducting helped prove that the anti-icing system was entirely 
adequate. At the present time anti-icing system development 
tests are being conducted on other gas turbine engine models. 
Christian J. Litscher and Richard M. George. General Motors 
Engineering Journal, v. 6, no. 4, Oct.-Nov.-Dec. 1959, p. 2-7. 


1307 The Equation of Energy Balance for Fluttering 
Systems With Some Applications in the Supersonic Regime. 
John D. C. Crisp. Journal of the Aero/Space Sciences, v. 26, 
Nov. 1959, p. 703 -+- 14 pages. 


1308 Hypersonic Viscous Flow Over Slender Cones. Vis- 
cous self-induced pressures on 3° semivertex angle cones were 
measured over the Mach Number range 3.7 to 5.7, and for 
values of the viscous interaction parameter in the range 0.5 to 
2.3. L. Talbot, T. Koga, and P. M. Sherman. Journal of the 
Aero/Space Sciences, v. 26, Nov. 1959, p. 723-730. 


1309* Azimuth Alignment. Optics of Null and Angle 
Readout Methods. Problems of missile lateral sway, translation 
servo, automatic cutoff, angular readout, tipping plate control, 
and other features. W. H. Thurston. Missile Design & Develop- 
ment, v. 5, Oct. 1959, p. 74 + 5 pages. 


1310* Acoustical Test Facility. Goodyear Aircraft’s Ari- 
zona Installation. . . . will be used primarily for tests upon air- 
borne electronic equipment. Discusses problems of three cham- 
bers, the horn, and control console. Alsede W. Hogan. Missile 
Design & Development, v. 5, Oct. 1959, p. 90 +- 3 pages. 


1311* Shock Measurements on Missiles. Design Data 
From Mobile Off-Road Carriers. Effects of transport over 
cross-country terrain on fully-assembled missiles. E. H. Suhr 
and S. K. Swanson. Missile Design & Development, v. 5, Oct. 
1959, p. 98-99. 


1312 Space Vehicle Environment. Effects of solar and other 
thermal radiations on vehicle temperature, the characteristics of 
the earth’s magnetic fields and other magnetic fields in space, 
the earth’s exosphere and the solar corona, cosmic rays, and 
meteoroids. Estimates of the probability of vehicle skin penetra- 
tion by meteoroids. C. Gasley, Jr.. W. W. Kellogg, and E. H. 
Vestine. Rand Corporation, Report P-1335, (Rev.), June 15, 
1959, 58 pp. (T13 R15r Contin.) 


1313* The Structural Effects of Kinetic Heating. Five 
papers on factors affecting the choice of materials, design of 
transparencies, practical aspects of kinetic heating calculations, 
and advantages and limitations of models. Royal Aeronautical 
Society, Journal, v. 63, Nov. 1959, p. 615-658. 


1314* Ieing Flight Development. Icing tests; cloud forma- 
tion; protective systems; flight testing. B. T. Cheverton. Royal 
Aeronautical Society, Journal, v. 63, Nov. 1959, p. 659-668. 


1315 Space Technology. Flight dynamics; propulsion and 
structures; communications, guidance and control; man in space; 
present and future applications of space technology. Howard S. 
Seifert, editor. Sections individually paged. 1959. John Wiley & 
Sons, New York. (TL790 Se42s) 


1316 Techniques for Air Control System Applications. The 
passive coincidence circuit was designed to aid the prediction 
of collisions. The optical analog-to-digital converter (optical 
digitometer ) was originated to read the outputs of a time-shar- 
ing analog intercept computer. The two-speed joystick was an 
attempt to an 9 the manual assignment operation in the 
tracking console, CARTRAC. The electronic switch was built 
to switch de analog tracking voltages to permit tracks to be 
labeled. Thomas C. Horth, George Harpell, Alexander L. 
Pugh Ili, and Jan Grondstra. U. 8. Air Force, Cambridge 
Research Center, AFCRC-TR-59-165, July 1959, 38 pp. 
(TK7800 Un3.12b Contin. ) 


1317 Determination of Factors Governing Selection and 
Application of Materials for Ablation Cooling of Hy 

velocity Vehicles. Environment encountered by ballistic, glide, 
and skip vehicles. Heat flow into single and composite slab 
materials for heat sink applications. Development and calibra- 
tion of an air-stabilized arc facility of a nominal 1000-KW 
rating. John H. Bonin, Channon F, Price, and Donald E. 


Taylor. U. S. Air Force, Wright Air Development Center, 
WADC Technical Report 59-87, July 1959, 131 pp. (TL507 
Un3.18w Vis.) 


1318 Investigation of Thermal Insulation Materials. Prac. 
ticable protection of weapons and missiles against aerodynamic 
heating and heating from aviation fuel fires may be provided 
by the use of a heat-resistant skin material such as Pre ser steel 
in an insulation of one-half inch of commercial glass cloth, 
The application of stainless-steel foil interlayered with the glass 
cloth will appreciably increase the insulation efficiency by 
reflection of infrared radiation. Asbestos fiber insulation materials 
in combination with reflective foil provide greater insulation 
efficiency than glass cloth. J. L. Abbott. U. S. Department of 
the Navy, Bureau of Ordnance, NAVORD Report 6545, July 
23, 1959, 48 pp. (TL570 Un3.55n Contin. ) 


1319 The Total-Pressure Recovery and Drag Charae. 
teristics of Several Auxiliary Inlets at Transonie Speeds, 
Several flush and scoop-type auxiliary inlets were tested for a 
range of Mach numbers trom 0.55 to 1.3 to determine their 
transonic total-pressure recovery and drag characteristics. The 
inlet dimensions were comparable with the thickness of the 
boundary layer in which they were tested. Results indicate that 
flush inlets should be inclined at very shallow angles with 
respect to the surface for optimum total-pressure recovery and 
drag characteristics. John S. Dennard. U. S. National Aero- 
nautics and Space Administration, NASA Memorandum 12-2]- 
58L, Mar. 1959, 58 pp. (TL782 Un3rm Vis. ) 


1320 Unsteady Stagnation-Point Heat Transfer. An analysis 
of the unsteady, forced-convection heat transfer at a stagnation 
point whose surface temperature varies arbitrarily with time. 
E. M. Sparrow. U. S. National Aeronautics and Space Admin- 
istration, Technical Note, NASA TN-D-77, Oct. 1959, 26 pp. 
(TL570 Un3t Vis. ) 


1321 Slender-Body Theory Based on Approximate Solu- 
tion of the Transonic Flow Equation. Approximate solutions 
of the nonlinear equations of the small disturbance theory of 
transonic flow are found for the pressure distribution on pointed 
slender bodies of revolution for flows with free-stream Mach 
Number 1, and for flows that are either purely subsonic or 
purely supersonic. These results are obtained by application 
of a method based on local linearization that was introduced 
recently in the analysis of similar problems in two-dimensional 
flows. The theory is developed for bodies of arbitrary shape, 
and specific results are given for cone-cylinders and for para- 
bolic-arc bodies at zero angle of attack. All results are com- 
pared either with existing theoretical results or with exper- 
imental data. John R. Spreiter and Alberta Y. Alksne. U. S. 
National Aeronautics and Space Administration, Technical Re- 
port, NASA TR-2, 1959, 54 pp. (TL521 Un3ra Vis. ) 


1322 Turbulent Boundary Layer on a Yawed Cone in a 
Supersonic Stream. The momentum integral equations are 
derived for the boundary layer on an arbitrary curved surface, 
using a streamline coordinate system. Computations of the 
turbulent boundary layer on a slightly yawed cone are made 
for a Prandtl number of 0.729, wall to free-stream temperature 
ratios of %, 1, and 2, and Mach numbers from 1 to 4. Deflection 
of the fluid in the boundary layer from outer stream direction, 
local friction coefficient, displacement surface, lift coefficient, 
and pitching-moment coefficient are presented. Willis H. 
Braun. U. S. National Aeronautics and Space Administration, 
Technical Report, NASA TR-7, 1959, 16 pp. (TL521 Un3ra 
Vis. ) 


1323 Supersonic Flow Past a Family of Blunt Axisym- 
metric Bodies. Some 100 numerical computations were carried 
out for unyawed bodies of revolution with detached bow waves. 
The gas is assumed perfect with y 5/3, 7/5, or 1. Free- 
stream Mach numbers are taken as 1.2, 1.5, 2, 3, 4, 6, 10, 
and %. Results are summarized with emphasis on the sphere 
and paraboloid. Milton D. Van Dyke and Helen D. Gordon. 
U. S. National Aeronautics and Space Administration, Technical 
Report, NASA TR-R-1, 1959, 25 pp. (TL521 Un3ra Vis.) 


1324 Theoretical and Experimental Investigation of Heat 
Conduction in Air, Including Effects of Oxygen Dissocia- 
tion. Solutions are presented for the conduction of heat 
through a semi-infinite gas medium having a uniform initial 
temperature and a constant boundary temperature. The coeff- 


| 


es = 


val 
ten 
Ha 
(T 
13 
Ov 
the 
be 
pe 
me 
tol 
Te 
Vi 
13 
the 
lav 
col 
pr 
sin 
im 
ter 
Ul 
ga 
Ze 
| 
| 43 
Pc 
pr 
ve 
im 
(s 
de 
nii 
P. 
kh 
13 
sit 
m 
13 
| 
66a | 


cients of thermal conductivity and diffusivity are treated as 
variables, and the solutions are extended to the case of air at 
temperatures where oxygen dissociation occurs. C. Frederick 
Hansen, Richard A, Early, Frederick E. Alzofon, and Fred 
C. Witteborn. U. S. National Aeronautics and Space Admin- 
istration, Technical Report, NASA TR-R-27, 1959, 43 pp. 
(TL521 Un3ra Vis. ) 

1325 Effect of Body Perturbations on Hypersonic Flow 
Over Slender Power Law Bodies. Hypersonic-slender-body 
theory, in the limiting case when the free-stream Mach num- 
ber becomes infinite, is used to find the effect of slightly 
perturbing the surface of slender two-dimensional and axisym- 
metric power law bodies. Harold Mirels and Philip R. Thorn- 
ton. U. S. National Aeronautics and Space Administration, 
Technical Report, NASA TR-R-45, 1959, 65 pp. (TL521 Un3ra 
Vis. ) 


1326* Effects of Mach Number and Heat Transfer on 
the Law of the Turbulent Flow Along a Wall. The similarity 
law of turbulent flow along a wall is extended to the case of 
compressible flow with heat transfer. After formulating the 
problem mathematically, some calculations are carried out with 
simplifying assumptions and compared with published exper- 
imental results. Complete equations are given for velocity and 
temperature distributions in the turbulent region. (In German.) 
Uber den Einfluss der Machschen Zahl und des Warmeiber- 
gangs auf das Wandgesetz turbulenter Stromung. Julius Rotta. 
Zeitschrift fiir Flugwissenschaften, v. 7, Sept. 1959, p. 264-274. 


AGRICULTURE 


1327* The Releasing and Using by Plants of the Fertilizer 
Potassium Non-Exchangeably Absorbed by the Soil. The 
processes of K fixation by soils from the fertilizers has a re- 
versible character. Physico-chemical and biological factors play 
a part on the K release from its forms fixed by the soil. The 
importance of the activity of higher plants and micro-organisms 
(silicate bacteria) in releasing K from the fixed state was 
determined. (In Russian.) Vysvobozhdenie i ispol’zovanie raste- 
niiami kaliia udobrenit, neobmenno pogloshchennogo pochvol. 
P. A. Vlasiuk and R. 1. Kardinatovskaia. Akademiia Sel’sko- 
khoziaistvennykh Nauk, Doklady, v. 24, no. 10, 1959, p. 9-14. 


1328* The Genetic Approach to the Physiology of Para- 
sitism of the Corn Rust Pathogens. J. G. Dickson, R. Sya- 
mananda, and A. L. Flangas. American Journal of Botany, v. 
46, no. 8, Oct. 1959, p. 614-620. 


1329* Antibiotics Against Plant Disease. V. Activity of 
Cinnamycin Against Selected Microorganisms. Cinnamycin 
was generally ineffective against gram-negative bacteria and 
gram-positive cocci. Most gram-positive rods were inhibited 
by concentrations ranging from 0.02 to 100 y«g./ml., and two 
species of Mycobacterium were inhibited by concentrations of 
20 ug./ml. Cinnamyecin is highly bactericidal, as evidenced by 
the fact that 12 of 17 cultures of bacteria exposed to the anti- 
biotic could not initiate growth in cinnamycin-free medium. 
Lloyd A. Lindenfelser, Thomas G. Pridham, and Carolyn 
E. Kemp. Antibiotics & Chemotherapy, v. 9, Nov. 1959, p. 
690-695. 


1330* Production of Gibberellie Acid by Fermentation. 
Details of the fermentation of gibberellic acid with Fusarium 
moniliforme have been presented and yields of 650 mg per L 
have n obtained in 1000-gallon fermentors. Experimental 
results indicate that a slowly utilizable carbon source is de- 
sirable for the production of high yields of gibberellic acid. 
Marjorie A. Darken, A. L. Jensen, and P. Shu. Applied 
Microbiology, v. 7, no. 5, Sept. 1959, p. 301-303. 


1331* Gene-for-Gene Relationships in Host: Parasite Sys- 
tems. Analyses of published data of the Solanum:Phytopthora 
and Linum:Melampsora systems proved that gene-for-gene 
relationships are in fact operative in these systems, and that 
for each specific locus in the host determining resistance and 
susceptibility there is a specific and related locus in the para- 
site which determines virulence and avirulence. Clayton Per- 
son. Canadian Journal of Botany, v. 37, no. 5, Sept. 1959, 


p. 1101-1130. 


1332 From Out of the Past . . . Safflower, an Oilseed 
Crop With a Great Future. Sewall D. Andrews, Jr. Chemur- 
gic Digest, v. 18, Aug. 1959, p. 6-7. 


1333 Corn, Premier Chemurgic Commodity. Reviews the 
development of chemurgic products in the wet-milling of corn. 


Floyd J. Hosking. Chemurgic Digest, v. 18, Sept. 1959, p. 4-7. 
1334 Oilseed Utilization Research. Discusses the history of 


research and development of industrial uses for the oil seeds— 
soybean, flax, and safflower. J. C. Cowan. Chemurgic Digest, 
v. 18, Sept. 1959, p. 8-13. 


1335 Significance of Pesticide Residues in Milk and Meat. 
George C. Decker. Journal of Agricultural and Food Chem- 
istry, v. 7, Oct. 1959, p. 681 +- 3 pages. 


1336 Toxicology of the Microbial Insecticide, Thuricide. 
One of the advantages of the new living insecticide based on 
the viable spores of the micro-organism Baccillus thuringiensis 
Berliner is its nontoxic nature for man, other animals, and 
plants. This characteristic was established in a series of tests 
which included a human volunteer test. Toxicology studies de- 
scribed represented a pioneering effort, as there was no prece- 
dent to guide the manufacturer or government officials in 
establishing that the proposed use of the pesticide would be 
without hazard to health. Rebert Fisher and Lawrence Ros- 
ner. Journal of Agricultural and Food Chemistry, v. 7, Oct. 
1959, p. 686-688. 


1337 Insecticide Residues on Tobacco. TDE [1,1 dichloro- 
2,2, bis (p-chlorophenyl )ethane] and endrin residues on green 
tobacco during priming time are above 50 and 10 p.p.m., 
respectively. These residues are dissipated about 45% during 
processing. Auction market tobacco contains approximately 37 
p.p.m. of TDE and 1.8 p.p.m. of endrin. An average of 13 ¥ 
of TDE and 0.2 ¥ of endrin are found per commercial cigarette. 
TDE and dehydrochlorinated TDE have been measured in the 
mainstream smoke of commercial cigarettes at 1.6 and 1.4 ¥ 
per “smoked cigarette”. T. G. Bowery, W. R. Evans, F. E. 
Guthrie, and R. L. Rabb. Journal of Agricultural and Food 
Chemistry, v. 7, Oct. 1959, p. 693-702. 


1338 Effects of Feeding Low Levels of Insecticide Resi- 
dues on Hay to Dairy Cattle on Flavor and Residues in 
Milk. Low levels of aldrin, lindane, DDT, parathion, and 
methoxychior residues on hay up to 10 p.p.m. were fed to 
dairy cows for periods up to 3 months. No parathion or 
methoxychlor were found in any of the milk samples. No 
lindane was found in the milk in the 1950-1951 experiment, 
but in 1951-1952, the mean lindane residue content for all 
sampling dates was significantly greater than that of the 
check. George G. Gyrisco, et al. Journal of Agricultural and 
Food Chemistry, v. 7, Oct. 1959, p. 707-711. 


1339* Anthropod Fauna Found During the First-Season 
Trial of a Selective Spray Schedule in a New Jersey Apple 
Orchard. Two commercial blocks of apple orchards were 
sprayed with chemicals known to be selective in their insec- 
ticidal activity. No further acaricides were required following 
a pink-stage spray of Demeton, owing to the action of various 
biological control agents. Most of the fruit- and foliage-feeding 
insects were controlled with sprays of lead arsenate and ryania. 
Severe infestations of plum curculio were not adequately con- 
trolled with the chemicals used in these experiments. H. A. 
Thomas, H. B. Specht, and B. F. Driggers. Journal of Eco- 
nomic Entomology, v. 52, no. 5, Oct. 1959, p. 819-820. 


1340* Exploratory Studies on Gamma Radiation for the 
Sterilization and Control of Anopheles quadrimaculatus. 
The demonstration that A. quadrimaculatus mosquitoes can be 
sterilized by vy irradiation in the pupal or adult stage, and 
that the release of adequate numbers of sterile males in a 
normal population results in a substantial reduction in the 
number of viable eggs produced, indicates sufficient promise 
to justify further exploration of the possibilities of the use of 
sterilized anophelines as a control method. A. N. Davis, J. B. 
Gahan, Donald E, Weidhaas, and Carroll N. Smith. Journal 
of Economic Entomology, v. 52, no. 5, Oct. 1959, p. 868-870. 


1341* Field Evaluation of Commercially Produced Bacil- 
lus thuringiensis Berliner Used for Control of Lepidopter- 
ous Larvae on Crucifers. The dosage of Bacillus thuringiensis 
most suitable for control of the cabbage looper and the im- 
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ported cabbageworm is about 0.5-1.5 pounds of 10 x 10*° 
spores per gram B. thuringiensis applied in about 30 pounds 
of total dust per acre. In losing effect after 5 to 10 days, the 
bacillus material does not appear to be long lasting on cru- 
cifers, and repeated applications may be necessary. Irvin M. 
Hall and Lloyd A, Andres. Journal of Economic Entomology, 
v. 52, no. 5, Oct. 1959, p. 877-880. 


1342 Mechanisms of Resistance of Adult Houseflies to the 
Insecticide Dieldrin. F. P. W. Winteringham and A. Harri- 
son. Nature, v. 184, Aug. 22, 1959, p. 608-610. 


1343* Occurrence and Transfer of a Biological Factor 
in Soil That Suppresses Potato Seab. When heavily infested 
soil was mixed with equal amounts of suppressing soil, scab 
was controlled. This effect was lost if the suppressing soil was 
first steamed. Control of scab in infested soil was good from 
a combination amendment of 1% suppressing soil and 1% alfalfa 
meal. Neither constituent was consistently effective alone. J. D. 
Menzies. Phytopathology, v. 49, Oct. 1959, p. 648-652. 


1344* Effect of Plant Residues on Root Rot of Bean. 
Organic amendments of a high carbon-to-nitrogen (C:N) ratio 
such as mature barley straw, wheat straw, corn stover, and 
pine shavings gave good control, but residues that have a low 
C:N ratio increased root rot. William C. Snyder, Milton N. 
Schroth, and Theodosios Christou. Phytopathology, v. 49, 
Nov. 1959, p. 755-756. 


1345 Processed Plant Protein Foodstuffs. Describes sources, 
production, and processing of plant protein foodstuffs, how they 
are used, and why. It is addressed to nutritionists, medical 
scientists, and students of proteins; to government and health 
authorities, and to commercial producers and consumers of 
plant protein foodstuffs. General aim is to present information 
needed by growers, producers, and users, and to bridge the 
gaps between different kinds of knowledge and interest. Part 

eals with broad aspects of plant proteins and their utilization 
in animal and human foodstuffs. Part II deals with the individ- 
ual commodities. The fundamentals of nutrition as applied to 
plant products and the chemical changes that take place during 
processing are treated extensively. Aaron M. Altschul, editor. 
955 pp. 1958. Academic Press, New York. (TP370 AL79p) 


1346* The Construction of a Simple Tissue Grinder for 
Virus Studies in Small Insects. J. P. T. Boorman and E. C. 
Knott. Virology, v. 9, no. 2, Oct. 1959, p. 291-292. 


See also: 1386 (nitrogen metabolism in plants); 2468 (waste 
sulphite liquor as a fertilizer). 


BIOCHEMISTRY AND BIOPHYSICS 


1347* The Restoration of Ray Damages of Chromosomes, 
Induced by Various Chemical Agencies. Dry pea seeds were 
irradiated by means of a 1500 r. dose of y-rays of Co*’. The 
effects of a few substances such as water, cysteine, alanine, 
serine, sodium chloride, ethyl alcohol, on the mitotic activity 
and the percentage of abnormal anaphases at different periods 
of fixation and the change in time of a certain number of 
abnormal anaphases when soaking the irradiated pea seeds in 
different solutions, were shown. (In Russian.) Vosstanovlenie 
luchevykh povrezhdenil khromosom pri razlichnykh khimiche- 
skikh vozdeistviiakh. L. S. Zarapkin. Akademiia Nauk SSSR, 
Doklady, v. 128, no. 1, Sept.-Oct. 1959, p. 190-193. 


1348* Arrest of Mitotic Division in Ehrlich Tumor by 
Extracts of Human Breast Tissue. Tissue extracts from fibro- 
blastic carcinomas were found to reduce protoplasmic viscosity 
and to arrest mitosis of Ehrlich ascites tumor cells in meta- 
phase. Extracts from the other breast lesions were inactive in 
this respect. These findings give further support to the theory 
that completion of mitosis is dependent on cytoplasmic gela- 
tion. P. B. Putong, T. R. Harwood, J. Baum, and E. T. 
Nishimura. AMA Archives of Pathology, v. 68, Oct. 1959, 
p. 374-379. 


1349 Selected Russian Drugs. Discusses 27 Russian drugs 
which are described in officially prepared brochures. Robert 
M. Leonard. American Pharmaceutical Association, Journal 
(Practical Pharmacy Ed.), v. 20, Oct. 1959, p. 599-602. 


1350 Sensitivity to Vaginal Jellies: A Note on the Thera. 
peutic Index of Spermicides. In contraceptive formulations, 
the therapeutic index of an active ingredient must be consid- 
ered as important as effectiveness alone. The therapeutic index 
was considered to be the ratio of the maximum nonirritating 
concentration in the rabbit vaginal irritation test to the mini- 
mum concentration showing instantaneous immobilization of 
sperm in the modified Brown and Gamble test. John H., 
Holzaepfel, John S. Warner, and Juliet A. Howard. Ameri- 
can Pharmaceutical Association, Journal (Scientific Ed.), v. 48, 
Aug. 1959, p. 486-487. 


1351* Current Status of Adrenocortical Research. Dwight 
Ingle. American Scientist, vy. 47, no. 3, Sept. 1959, p. 415-426. 


1352* Isolation of Violarin—An Antiviral Antibiotic— 
and Its Properties. The authors investigated the methods of 
isolation and chemical purification, as well as the properties 
of violarin, an antibiotic obtained from the cultural liquid of 
strains 452/7 and 12-12 of Actinomyces violaceus (belonging 
to the group of blue-violet actinomycetes). The molecular 
weight of violarin has been determined and a tentative em- 
pirical formula suggested: Os—s. It develops 
antibacterial activity in vitro, antiviral activity against the 
influenza virus (in vivo) and smallpox virus (both in vitro 
and in vivo). (In Russian.) Vydelenie i svoistva protivovirusnogo 
antibiotika violarina. D. M. Trakhtenberg, L. V. Cherenkova, 
and A. S. Khokhlov. Antibiotiki, v. 4, no. 5, Sept.-Oct. 
1959, p. 7-11. 


1353* Changes in the Content and Distribution of the 
Nucleic Acid Bases in Chlorella During the Life Cycle. In 
the DNA fraction, marked changes are observed in the per- 
centages of thymine and guanine, while those of adenine and 
cytosine remain constant. During active increase in cell mass, 
the RNA fraction contains more quanine, and less cytosine 
than is found in dark-incubated cells or during the period of 
vigorous DNA synthesis. Such changes may be most simply 
interpreted in terms of heterogeneity of both DNA and RNA 
in the cell. Tatsuichi Iheamura and Jack Myers. Archives of 
Biochemistry and Biophysics, v. 84, no. 2, Oct. 1959, p. 267- 
277. 


1354* Some Factors Influencing Mitosis. The Effect of 
Chick Embryo, Calf Thymus, and Regenerating Rat Liver 
Extracts on a Hamster Ascites Tumor. Saline extracts of 
certain tissues appear capable of causing amitotic cells to 
undergo mitosis. Similar activities have been found with DNA, 
RNA, and lipide prepared from such tissue. David Stone and 
Dean Stevens. Biochemical and Biophysical Research Commu- 
nications, v. 1, no. 4, Oct. 1959, p. 209-215. 


1355* The Amino Acid Sequence of a Pentadecapeptide 
Obtained From a Tryptie Digest of the Protein of Tobacco 
Mosaic Virus. Duane T. Gish. Biochimica et Biophysica Acta, 
v. 35, no. 2, Oct. 1959, p. 557-559. 


1356* A Study of Macromolecular Structure of the In- 
fectious Ribonucleic Acid From Tobacco Mosaic Virus. 
Optical activity, viscosity, sedimentation and _ light-scattering 
measurements were carried out at different temperatures. The 
secondary and tertiary structures of the RNA macromolecules 
in solution are not specific native ones but secondary, arising 
after deproteinization. (In Russian.) Izuchenie makromoleku- 
liarnot struktury infektsionnoi ribonukleinovo! kisloty iz virusa 
tabachnol mozaiki. 4. S. Spirin, L. P. Gavrilova, S. 
Bresler, and M. I. Mosevitskii. Biokhimiia, v. 24, no. 5, 
Sept.-Oct. 1959, p. 938-947. 


1357* Auto-Immune Disease. Il. Pathology of the Im- 
mune Response. MacFarlane Burnet. British Medical Journal, 
no. 5154, Oct. 17, 1959, p. 720-725. 


1358* The Isolation, Identification, and Properties of 
Dinucleotides From Alkali Hydrolyzates of Ribonucleic 
Acids. The eight possible diribonucleotides which are not 
susceptible to pancreatic ribonuclease are found in roughly 
equivalent amounts in a 2-hour alkali hydrolysate of a prepara- 
tion of yeast RNA, and account for 80-90% of the dinucleotides 
present. B. G. Lane and G. C. Butler. Canadian Journal of 
Biochemistry and Physiology, v. 37, Nov. 1959, p. 1329-1350. 


1359* Swelling and Vacuolization Induced in Ascites 
Tumor Cells by Polysaccharides From Higher Plants. Mor- 


r 
I 
I 
I 
i 
a 
¢ 


] 
t 
t 
f 
‘ 
t 
t 
] 
i 


ris Belkin, Walter G. Hardy, Adrian Perrault, and Haruo 
Sato. Cancer Research, v. 19, no. 10, pt. 1, Nov. 1959, p. 
1050-1062 -+- 3 plates. 


1360* Development of Hepatomas in Inbred Albino Mice 
Following Treatment With 20-Methylecholanthrene. In suck- 
ling albino mice, methylcholanthrene (MCA) resulted in an 
increased incidence of hepatomas. In contrast, a similar expo- 
sure of older, 90-day mice to MCA produced little or no 
alteration in the incidence of hepatomas. Michael Klein. Can- 
cer Research, v. 19, no. 10, pt. 1, Nov. 1959, p. 1109-1115 


+ 1 plate. 


1361* Cancer Chemotherapy Screening Data. IV. Joseph 
Leiter, editor. Cancer Research, v. 19, no. 10, pt. 2, Nov. 
1959, p. 409-656. 


1362* Structural Genes and Regulating Genes in Protein 
Biosynthesis. (In French.) Génes de structure et génes de 
régulation dans la biosynthése des protéines. Francois Jac 
and Jacques Monod. Comptes Rendus Hebdomadaires des 
Séances de Tl Académie des Sciences, v. 249, no. 14, Oct. 5, 
1959, p. 1282-1284. 


1363* The Antibiotics in Microbiology. A review. E. P. 
Abraham. Endeavour, vy. 18, no. 72, Oct. 1959, p. 212-220. 


1364* Topochemical Investigations on Interchromomeres 
of the Chromosome 2R of the Salivary Glands of Droso- 
phila Larvae. The occurrence of tryptophan within the chro- 
mosomes of salivary glands of Drosophila larvae was inves- 
tigated. Within their interchromomeres, the amino acid attains 
the highest amount, and its concentration varies in a definite 
rate. The polytene chromosomes of salivary glands consist of 
two kinds of complexes arranged side by side, viz. the inter- 
chromomeres composed of deoxyribonucleohistones comprising 
tryptophan, and the chromomeres consisting of verosimiliter, a 
phosphonucleoproteid being practically without tryptophan. (In 
German.) Topochemische Versuche An Interchromomeren Des 
Chromosoms 2R Der Speicheldriisenkerne Von Drosophila- 
Larven. H. H. Pfeiffer. Experimental Cell Research, v. 18, no. 
1, Aug. 1959, p. 45-50. 


1365* Effects of Artificially Induced Fever on Serum 
Proteins, Vitamin Levels and Hematological Values in 
Human Subjects. Subjects were submitted to artificial hyper- 
pyrexia of 2-3C for 2-hour periods. The pulse rate was 
markedly increased and the diastolic blood pressure was 
markedly decreased. Other major changes observed were a 
highly significant decrease of serum vitamin A levels and a 
highly significant increase of the white cell count, due primarily 
to an increase of the neutrophils. José Méndez, Nevin S. 
Scrimshaw, Carlos Salvadé, and Manuel Lopez Selva. Jour- 
nal of Applied Physiology, v. 14, no. 5, Sept. 1959, p. 768-770. 


1366* Growth Factors for Mammalian Cells in Culture. 
A serumless medium has been prepared which supports the 
growth of two cultured cells of human origin, Appendix and 
HeLa, at rates approaching those obtained with serum. The 
components of the growth mixture include a partially purified 
serum protein (protein or flattening factor), catalase, insulin, 
and Versene (ethylenediaminetetraacetate ). The cultured cells 
studied have still unknown growth requirements; indefinite mul- 
tiplication does not occur in the serum-free medium nor can 
colonies be formed from single cells. Irving Lieberman and 
Peter Ove. Journal of Biological Chemistry, v. 234, no. 10, 
Oct. 1959, p. 2754-2758. 


1367* Studies on Thymine-5-Bromouracil “Exchange” in 
Deoxyribonucleic Acids of Escherichia coli. The incorpora- 
tion of 5-bromouracil, which requires the presence of this 
analogue during cell divisions or immediately thereafter, seems 
to depend upon the accumulation of the corresponding pre- 
cursor (nucleotide) and the accumulation appears to be slower 
for 5-bromouracil than for thymine. The production of pre- 
cursors containing 5-bromouracil may lag out of synchrony 
with the cell divisions. The incorporation may occur either in 
the dividing cells (deoxyribonucleic acid synthesis) or in the 
nondividing (“deoxyribonucleic acid-turnover”), depending 
upon the growth conditions. Stephen Zamenhof, Kenneth 
Rich, and Rosalie De Giovanni. Journal of Biological Chem- 
istry, v. 234, no. 11, Nov. 1959, p. 2960-2964. 


1368* The Isolation and Properties of Deoxyribonucleo- 
protein Particles Containing Single Nucleic Acid Molecules. 
The molecular weight determined by light scattering was 18-5 
million. Upon dissociation the deoxyribonucleic acid obtained 
had a molecular weight of 8 million suggesting that the deoxy- 
ribonucleoprotein particles consisted essentially of one deoxyri- 
bonucleic acid molecule and a nearly equal amount of protein. 
Geoffrey Zubay and Paul Doty. Journal of Molecular Biology, 
v. 1, no. 1, Apr. 1959, p. 1-20. 


1369* Purification and Properties of Bacteriophage 
#X174. Describes procedures for the isolation in pure form of 
the bacterial virus ¢X174. This virus is shown to have a particle 
weight of 6-2 x 10° and to contain 25% by weight of DNA. The 
DNA of ¢X174 appears to have an unusual structure in that it 
reacts with formaldehyde (even before extraction from the 
virus) and in that the atomic efficiency of inactivation of the 
virus by decay of incorporated phosphorus-32, calculated by 
combining our data and that of Tessman, is 1-0. Robert L. 
Sinsheimer. Journal of Molecular Biology, v. 1, no. 1, Apr. 
1959, p. 37-42. 


1370* A _ Single-Stranded Deoxyribonucleic Acid From 
Bacteriophage ¢X174. The deoxyribonucleic acid (DNA) of 
bacteriophage ¢X174 can be extracted by phenolic denatura- 
tion of the virus protein. The DNA thus obtained has a 
molecular weight of 1-7 x 10°, indicating that there is one 
molecule per virus particle. It is concluded that the DNA of 
bacteriophage @X174 is single-stranded. Robert L. Sinsheimer. 
Journal of Molecular Biology, v. 1, no. 1, Apr. 1959, p. 43-53. 


1371* Gene Replication and Mutation Induction in Bac- 
teria. Presents evidence which suggests that following altera- 
tion of nucleic acid precursors by UV, the primary mutagenic 
event involves the synthesis of RNA from these precursors. 
Thus the possibility exists that RNA synthesis is intermediate 
to synthesis of DNA, and that RNA (and possibly protein) 
actually mediates transfer of “information” from parent to 
daughter genic DNA. The sequence of macromolecular syn- 
theses suggested does not harmonize with the model of DNA 
replication proposed by Watson & Crick. C. O. Doudney and 
F. L. Haas. Journal of Molecular Biology, v. 1, no. 1, Apr. 
1959, p. 81-83. 


1372* Contrasts in the Metabolic Stability of Different 
Nucleotides in the Ribonucleic Acids of Isolated Nuclei. 
The experiments described indicate that the uridine-containing 
nucleotides of nuclear RNA are labile, and that they take 
part in a rapid “turnover” reaction, the rate of which increases 
when uridine is added to the suspension medium. On the other 
hand, there is no evidence for a rapid “turnover” of either 
the cytidylic or adenylic acid components of nuclear RNA. 
V. G. Allfrey and A, E. Mirsky. National Academy of 
Sciences, Proceedings, v. 45, Sept. 1959, p. 1325-1344. 


1373* Amino Acid Sequence Selection in Protein Syn- 
thesis. Illustrates the application of the property of specificity 
of charge fluctuation forces by giving several model schemes. 
The models proposed require that the interacting molecules be 
sterically compatible, and in particular, the monomer repeat 
distances of the nucleic acid chain and of the parental protein 
chain attached to it be compatible. Suggests that the steric 
arrangements between filial amino acids which are supposed 
to be joined by peptide bonds should be such that the peptide 
bond forming loci would be very close to each other. Herbert 
Jehle. National Academy of Sciences, Proceedings, v. 45, Sept. 
1959, p. 1360-1371. 


1374* Genetic Radiation Damage Reversal by Nitrogen, 
Methane, and Argon. Tsueng-Hsing Chang, Florence D. 
Wilson, and Wilson S. Stone. National Academy of Sciences, 
Proceedings, v. 45, Sept. 1959, p. 1397-1404. 


1375 Aneuploid Deoxyribonucleic Acid Content of Human 
Carcinomas. Demonstrates that primary malignant epithelial 
tumors regularly consist of cells with an aneuploid deoxyribonu- 
cleic acid content. The aneuploidy of the viable dividing cells 
is clearly demonstrated by the presence of aneuploid deoxyri- 
bonucleic acid contents in metaphases as well as in anaphases 
or early telophases. H. F. Stich and H. E. Emson. Nature 
(Suppl. No. 5), v. 184, July 25, 1959, p. 290-291. 
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1376 Tumour Specificity and Immunological Suppression. 
The striking advantage in the use of antitumor sera produced 
by suppressed animals is shown. The antisera from non-sup- 
pressed rabbits proved uniformly lethal within 48 hr.; since 
the tumor never kills mice within this short period, death must 
be attributed to the toxicity of the antiserum from C3H mice. 
Mice receiving normal rabbit serum were all dead within 15 
days, with abdomens distended by tumor growth. In contrast, 
mice receiving anti-tumor sera produced by suppressed rabbits 
showed 80% survival on the 16th day. Elaine Levi, A. M. 
Schechtman, Richard S. Sherins, and Stanley Tobias. Nature 
(Suppl. No. 8), v. 184, Aug. 15, 1959, p. 563-565. 


1377 Behaviour in Conventional and Extra-Terrestrial 
Flight. Some Future Aspects of Aviation Medicine. W. K. 
Stewart. Nature, v. 184, Aug. 22, 1959, p. 578-582. 


1378 Tabular Comparative Data for the Low- and High- 
Temperature Strains of Chlorella. Constantine Sorokin. 
Nature, v. 184, Aug. 22, 1959, p. 613-614. 


1379 Photochemical and Stereochemical Properties of 
Carotenoids at Low Temperatures. Nature, vy. 184, Aug. 22, 
1959, p. 614-624. 


1380 A Terminal Peptide Sequence of Human Haemoglo- 
bin? Gives structure of hemoglobin peptides 4 for hemo- 
globins A, S, and C. J. A. Hunt and V. M. Ingram. Nature 
(Suppl. No. 9), v. 184, Aug. 22, 1959, p. 640-641. 


1381 A Chemical Abnormality in Haemoglobin G. On 
the basis of genetic evidence, it is probable that the genes 
for hemoglobins C and § are alleles, whereas it has been 
proposed that hemoglobins S and G are produced by genes 
which are not alleles. This genetic evidence, and the work 
presented here, would suggest that more than one gene con- 
trols the sequence of the 8-chain of hemoglobin. If, however, 
a gene is defined as the unit which controls the synthesis of 
an entire peptide, for example, the §-chain, then the mutations 
seen in hemoglobins S and G must reside at different parts 
of this unit. Robert L. Hill and Herbert C. Schwartz. Nature 
(Suppl. No. 9), v. 184, Aug. 22, 1959, p. 641-642. 


1382 Specific Inhibition of Anti-Rh Serum by ‘Unnatural’ 
Sugars. Agglutination of Rh-positive human erythrocytes by 
anti-D serum is weakly but apparently specifically inhibited 
by L-glucose, L-mannose or D-gulose. William C. Boyd. 
Marjorie H. McMaster, and Eugenia Waszezenko-Zachar- 
ezenko. Nature, v. 184, Sept. 26, 1959, p. 989-990. 


1383* Sensitivity to Radiations in Homozygous Yeast 
Cells With a Different Degree of Ploidy in Contrast to 
Densely lonizing Corpusecular Radiations. For 4 yeast divi- 
sions of different — degrees (haploid-tetraploid), which 
must be considered as fully homozygous up to the pairing 
type alleles a and a, inactivation rates were recorded for 
certain types of radiations. The increase in sensitivity during 
the transition from the triploid to the tetraploid division re- 
flects the almost exclusive effect of dominating lethal mutations 
at the higher degrees of ploidy mentioned. (In German.) 
Strahlenempfindlichkeit von homozygoten Hefezellen verschie- 
denen Ploidiegrades gegeniiber dicht ionisierenden Korpusku- 
larstrahlen. W. Laskowski, T. Brustad, and W. Stein. Natur- 
wissenschaften, v. 46, no. 16, Aug. 1959, p. 498. 


1384* Problems of Comparative Genetics in Mammals. 
(In German.) Probleme vergleichender Genetik bei Siugern. 
H. Nachtsheim. Naturwissenschaften, v. 46, no. 20, Oct. 1959, 
p. 565-573. 


1385* Chromosome Unbalance and Abnormal Develop- 
ment in Man. Medical Research Council workers at Harwell 
and Edinburgh have recently obtained evidence that sufferers 
from pe ge intersexuality and leukemia have an irregular 
number of chromosomes. Investigations are being extended to 
other abnormalities. C. E. Ford. New Scientist, v. 6, Sept. 10, 
1959, p. 405-407. 


1386 Nitrogen Metabolism in Plants. Major sections in- 
clude nitrogen nutrition, amino acid metabolism, biosynthesis 
of amides and peptides, protein and nucleic acid metabolism, 
and nitrogen metabolism in the intact plant. George C. Web- 
ster. 152 pp. 1959. Row, Peterson and Co., White Plains, 
New York. (QK881 W39n) 
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1387* An Integrated Concept of Carcinogenic-Anticar. 
cinogenic Action. Suggests that increased concentrations of 
hydrogen peroxide both induce and combat cancer. Peter 
Kovacie. Ohio Journal of Science, v. 59, no. 5, Sept. 1959, 
p. 318-320. 


1388 Recommendations of the International Commission 
on Radiological Protection. 18 pp. 1959. Pergamon Press, 
New York. (RA 1231.R2 In8r) 


1389* Synthetic Pathways to Naturally Occurring Poly- 
peptides. Robert Schwyzer. Record of Chemical Progress, 
v. 20, no. 3, Sept. 1959, p. 147-167. 


1390 Reactions of Grafts Against Their Hosts. R. E, 
Billingham. Science, v. 130, Oct. 16, 1959, p. 947-953. 


1391 Genetics and the Hierarchy of Biological Sciences, 
Genetics is binding biology at all levels, from macromolecule 
to species, into a unified discipline. Sewall Wright. Science. 
v. 130, Oct. 16, 1959, p. 959-965. 


1392 Evolution of Enzymes and the Photosynthetic Ap- 
paratus. The rudimentary beginnings of a chlorovhyl! type 
of photosynthesis may have occurred in the precellulat period, 
in a period that had already seen the appearance of lipid-type 
coacervates and in which the disc-like molecules of chlorophyll 
could assume a_ pseudo-crystalline arrangement facilitating 
energy transport and conversion. Melvin Calvin. Science, y. 


130, Oct. 30, 1959, p. 1170-1174. 


1393 Reoviruses. A new group of respiratory and enteric 
viruses formerly classified as ECHO tvpe 10 is described. 
Albert B. Sabin. Science, v. 130, Nov. 20, 1959, p. 1387-1389. 


1394* The Biological Control of Enclosed Environments, 
A survey of the chemical and mechanical. and biological means 
of environmental control was made, and the advantages and 
disadvantages of each indicated. A chemical-mechanical proc- 
ess of control is characterized by ease of regulation and manip- 
ulation, as well as compactness. On the other hand, the cyclic 
nature of the biological system results in greater savings in 
weight and volume on extended trips or in svace stations. 
Efficiencies attained in the studies on gas exchange ranged 
from 2.2 to 26.7%, with the average varving from 11 to 15%. 
Hourly growth rates varied from 1.3 to 7.6%. If these efficiencies 
could be maintained with algal cultures having a concentration 
of 5,000 mg/1, the total space and weight requirements for 
culture, equipment, and power plant to supply the gas ex- 
change needs of one man would be from 223 to 330 Ib, de- 
pending on the O consumed. At photosynthetic efficiencies 
from 1.7 to 4.4% and growth rates of 0.57 to 1.05% per hour, 
1 to 1.2 g of fecal solids (dry wt.) and 50 to 60 ml! urine 
per 2 liters of culture (1 liter of algal culture and 1 liter of 
activated sludge culture) were processed each day. The total 
weight of the constituents of a biological system of environmen- 
tal control required for a 3-wk voyage or sojourn would be 
from 304 to 411 Ibs. This estimate includes the entire weight 
required for both gas exchange and waste treatment. i.¢., com- 
plete environmental control. C. G. Golueke, W. J. Oswald, 
and P. H. McGauhey. Sewage and Industrial Wastes, v. 3}, 
Oct. 1959, p. 1125-1142. 


1395* Research Studies in Schizophrenia. A brief report 
of studies carried out in the Department of Psychiatry and 
Neurology of Tulane University School of Medicine aimed at 
correlating biological findings with behavior. Robert G. Heath. 
Svensk Kemisk Tidskrift, v. 71, no. 9, 1959, p. 480-488. 


1396* Anamnestic Reactions in Rabbits Showing Unre- 
sponsiveness to Erythrocytic Isoantigens. Three treatment 
groups were set up: (a) newborns which received injections 
of incompatible blood for 15 consecutive days after birth, 
(b) animals which received injections of incompatible blood 
at least once a week, following the initial 15 injections, up to 
the age of 3 months, and (c) animals which received no 
injections in the early postnatal period. All animals were 
subjected, as young adults, to a standard isoimmunization 
procedure which resulted in all the previously untreated ani- 
mals producing a high titre of isoagglutinin. When only the 
initial 15 injections were given, kale productivity decreased 
significantly. The continued stimulation with as little as 0.5 
mi /wk. beyond this initial period depressed antibody produc- 
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tion to a point where the amount produced was negligible. 
This phenomenon of unresponsiveness produced in the rabbit 
js transitory in some cases, and one may speculate that it 
would be so in all cases if the time between treatments were 
to be extended beyond 6 months in those animals showing a 
continued unresponsiveness. Carl Cohen. Transplantation Bulle- 
tin, v. 6, no. 4, Oct. 1959, p. 426-428. 


1397 Type Reactions in Fermentation Chemistry. Lowell 
L. Wallen, Frank H. Stodola, and Richard W. Jackson, U. S. 
Agricultural Research Service, ARS-71-13, May 1959, 496 pp. 
($584 Un3.lar Contin. ) 


1398 Research in Photosynthesis. 1. Biosynthetic Studies 
on the Chlorophylls and Carotenoids of Algae. H. The 
Relation of Branched-Chain Sugar Acids to the Cyanide 
Inhibition of CO, Fixation. Joan Mary Anderson, U. S. 
Atomic Energy Commission, UCRL-8870, Sept. 1959, 159 pp. 
(UF767 U3u Contin. ) 


1399* Dispersive Transfer of the Parental DNA Molecule 
to the Progeny of Phage 9X-174. Results are best explained 
on the basis of a dispersive mode of DNA replication in phage 
@X-174. This mechanism would appear to be at variance with 
the conservative or semiconservative replication of protein- 
bound, double-stranded DNA observed in other organisms. 
A. W. Kozinski and Waclaw Szybalski. Virology, v. 9, no. 2, 
Oct. 1959, p. 260-274. 


1400* Properties of UV Irradiated \-Phages. \-phage, in- 
activated by UV irradiation, was studied with respect to the 
following properties: adsorption, injection of DNA, lysogenisa- 
tion, and the ability of several genes (h, d14, il, i2) to express 
their functions. Only adsorption and DNA-injection are not 
influenced by the UV-lesions. This fact is in some disagree- 
ment with observations obtained with T2. One possible ex- 
planation is discussed. (In German.) Eigenschaften uv-bestrahl- 
ter A-Phagen. G. Kellenberger, W. Arber, and E, Kellen- 
berger. Zeitschrift fiir Naturforschung, v. 14b, Oct. 1959, p. 
615-629. 


See also: 1556 (peptide chain synthesis); 1560 (penicillin 
synthesis ). 


CERAMICS AND CONCRETE 


1401 Manicipal Incinerator Refractories Practice. Fluc- 
tuating loads combined with the excess of air normally sup- 
plied makes it possible for the refuse charge to burn far above 
design rate with resulting higher temperatures and consequent 
overheating of refractories. When the charge is burned, the 
excess air rapidly cools the refractories. Damage to refractories 
also results from intermittent burning operations. Metal and 
other slag-making constituents in refuse also have a deleterious 
effect on refractories service. The properties of available re- 
fractories as applied to incinerators are discussed. A table 
showing all ASTM specifications and test methods to evaluate 
the properties of refractories for incinerator use is included. 
R. B. Engdahl and J. D. Sullivan. ASTM Bulletin, no. 240, 
Sept. 1959, p. 52-56. 


1402. An In-Place Strength Test for Low-Density Concrete. 
Test procedure is a modification of ASTM Method C 403-57 T, 
which measures the rate of hardening of mortar sieved out of 
ordinary structural grade concrete. The test, which is con- 
ducted by penetrating the mortar with a Proctor resistance 
needle, has ne modified to measure compressive strength for 
low-density concrete (less than 40 lb per cu ft, oven-dry 
density). Irwin A. Benjamin and George D. Ratliff, Jr. 
ASTM Bulletin, no. 241, Oct. 1959, p. 23-26. 


1403* Vapor Pressure Measurement When the Vapor Is 
in Equilibrium With Solid Beryllium Oxide. The vapor 
pressure was measured between 2103 and 2573 K, using a 
variation of the effusion method in a vacuum. Within the 
interval of temperature studied, the reduction of the BeO by 
W is not important. The coefficient of condensation of BeO is 
close to unity. (In Russian.) Izmerenie davleniia para, ravnoves- 


nogo s tverdoi okis’iu berilliia. L. P. Belykh and An, N. 


Nesmeianov. Akademiia Nauk SSSR, Doklady, v. 128, no. 5, 


Oct. 1959, p. 979-980. 


1404 Permeability of Blast-Furnace Refractories. Perme- 
ability was less perpendicular to the face of a dry-pressed brick 
than through either of the other axes, and was greatly in- 
fluenced by burning temperature. G. R. Eusner and J. T. 
Shapland. American Ceramic Society, Journal, v. 42, Oct. 1959, 
p. 459-464. 


1405 Effect of Additives of Limited Solid Solubility on 
Ferroelectric Properties of Barium Titanate Ceramics. A 
survey of additives to Ba titanate shows that two distinct classes 
of additive, with limited solid solubility (classes 3 and 4), can 
be distinguished. Class 3 additives give normal ferroelectric 
properties with particularly low electrical and mechanical losses. 
Class 4 materials have useful dielectric properties associated 
with a crystallite size between 0.1 and lu. P. Baxter, N. J. 
Hellicar, and B. Lewis. American Ceramic Society, Journal, 
v. 42, Oct. 1959, p. 465-470. 


1406 Breaking Stress of Glass Determined From Dimen- 
sions of Fracture Mirrors. Measurcments of the mirror surfaces 
of fractures can be used to determine approximate values of 
breaking stresses in glass. This method is subject to two limita- 
tions: the glass should be free of residual stresses, and the size 
of the mirror surface should be small. E. B. Shand. American 
Ceramic Society, Journal, vy. 42, Oct. 1959, p. 474-477. 


1407 = Precipitation in Microscopic Cracks. Shows that cleav- 
age cracks in NaC] and KCl can be filled both by precipitation 
from solution and by the action of water vapor in air. Pre- 
cipitation also is shown to occur from the vapor state in the case 
of MgO. A relation is derived describing the equilibrium condi- 
tions of solubility and vapor pressure for a crack tip. George 
R. Pulliam. American Ceramic Society, Journal, y. 42, Oct. 
1959, p. 477-482. 


1408 Investigation of Role of Beta Alumina in the System 
Concludes that NayO-11AlLO, is a stable 
phase in the system. The stability field for S-AlsOs is indicated 
on the modified phase diagram. Liberte de Pablo-Galan and 
Wilfrid R. Foster. American Ceramic Society, Journal, vy. 42, 
Oct. 1959, p. 491-498. 


1409 Pyroplastic Index and Firing Deformation of Ce- 
ramie Bodies. Equations are presented by which the firing 
deformations of simple geometrical shapes can be expressed in 
terms of the pyroplastic index and the dimensions of the piece. 
D. 8S. Adcock, J. E. Drummond, and I. C. McDowall. Ameri- 
can Ceramic Society, Journal, vy. 42, Nov. 1959, p. 525-532. 


1410 Improved Apparatus for Rapid Measurement of 
Viscosity of Glass at High Temperatures. An apparatus is 
described for measuring the viscosity of glass in the range 6.5 
to 13,000 poises. About 15 minutes per point are required to 
establish a viscosity-vs.-temperature curve. About 75 gm. of 
glass are required for a determination. Precision is good, repair 
is simple, and maintenance is low. The apparatus is suitable for 
either research or control purposes. Ralph L. Tiede. American 
Ceramic Society, Journal, v. 42, Nov. 1959, p. 537-541. 


1411 Strength and Static Fatigue of Abraded Glass Under 
Controlled Ambient Conditions: I. General Concepts and 
Apparatus. R. E. Mould and R. D. Southwick. American 
Ceramic Society, Journal, v. 42, Nov. 1959, p. 542-547. 


1412* Problems and Performance of Precast Concrete 
Wall Panels. Defects in some precast walls are forcing those 
concerned to take a closer look at design and construction 
practices. Variation in color, inefficient U factor, and bulging, 
are problems of precast wall panels inherited from concrete. 
Corrective measures for some of these problems are presented. 
Victor F. Leabu. American Concrete Institute, Journal, y. 31; 
ACI Proceedings, v. 56, no. 4, Oct. 1959, p. 287-298. 


1413* Rheological Behavior of Hardened Cement Paste 
Under Low Stresses. Creep behavior of the material is the 
superposition of two deformations: nonreversible creep with a 
relatively short time of retardation, and a reversible creep with 
a time of retardation one order of magnitude longer. Quantita- 
tive results and the dependence of the various parameters on 
factors such as water-cement ratio and age are briefly men- 
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tioned. J. Glucklich. American Concrete Institute, Journal, vy. 
31; ACI Proceedings, v. 56, no. 4, Oct. 1959, p. 327-337. 


1414* Elastic-Plastic Properties of Concrete in Tension. 
The relation between ¢ and e for concrete under compression 
and tension at intensities not higher than 0.5-0.75 R, is practi- 
cally identical. The test results on a gypsum-paraffin model and 
comparison with the test results on concrete showed the correct- 
ness of the basic theory of concrete, according to which cree 

is caused by the presence of a gel in the solid concrete, which 
has the ability to flow under a stress. A. E. Sheikin and V. L. 
Nikolaev. Beton i Zhelezobeton, 1959, no. 9, Sept., p. 396-402. 


1415* Frost-Resisting Property of Concrete. A 2% CaCl, 
addition decreases the frost-resisting property of concrete in 
proportion to the CsA content in Portland cement. Sulfite- 
alcohol residual liquid increases frost resistance, irrespective of 
the mineralogical content of Portland. (In Russian.) Vliianie 
dobavki khloristogo kal’tsiia na morozostotkost’ betona. A. A. 
Gordeev. Beton i Zhelezobeton, 1959, no. 10, Oct., p. 440-442. 


1416* Swelling of Concrete During Moistening. The swell- 
ing curves for concrete are different from the shrinkage curves. 
The temperature equivalent of swelling is higher than the 
usually applied temperature-equivalent of shrinkage (15 C); in 
the tests, it exceeded this value by a factor of 2. The co- 
efficient of linear swelling is unstable and depends on the 
humidity and porosity of the concrete. (In Russian.) Nabuk- 
hanie betona pri uvlazhnenii. 8S. V. Aleksandrovskii. Beton i 
Zhelezobeton, 1959, no. 10, Oct., p. 458-462. 


1417 Aspects of the BeO-UO,-ThO, System. Various BeO- 
UO.-ThO: compositions were examined, after high-temperature 
treatment, by X-ray and metallographic methods. No interaction 
product other than a UO,-ThO, solid solution, which forms 
readily, was observed. K. D. Reeve and P,. Murray. British 
Ceramic Society, Transactions, vy. 58, July-Aug. 1959, p. 
387-409. 


1418 Development of Hexagonal and Imperfect Tetra- 
gonal Structures in BaTiO,. The oxides of Mn, Ni, Fe, and 
Co in quantities of 1 to 2 atm. % lower the cubic-hexagonal 
transition point in air-fired preparations of high-purity BaTiO, 
derived from barium titanyl oxalate, though they do not affect 
the transition when the titanate is prepared from BaCos and 
TiOs of technical purity. MnO; in excess of 5 atm. % lowers the 
transition point of technical preparations of BaTiOs; a solid 
solution of MnzO; in hexagonal BaTiO, is formed with a 
solubility limit of approximately 46 atm. % Mn at 1,100 C. F. W. 
Ainger and J. M. Herbert. British Ceramic Society, Trans- 
actions, v. 58, July-Aug. 1959, p. 410-428. 


1419 The Rheology of Ceramic Slips and Bodies. The 
rheological properties of ceramic slips with various additions of 
deflocculants were studied at both high and low shear rates. A 
mathematical model, based on the formation and destruction of 
“links”, is suggested to account for thixotropic behavior. A sec- 
tion deals with torsion experiments on clay cylinders, par- 
ticularly with certain memory effects observed with alternating 
torques. A possible explanation, based on energy barriers, is 
discussed. F. Moore. British Ceramic Society, Transactions, vy. 
58, July-Aug. 1959, p. 470-494. 


1420 The Rheology of Aggregates Containing a Liquid 
Phase With Special Reference to the Mechanical Properties 
of Refractories at High Temperatures. The behavior under 
load of aggregates consisting of a close-packed system of rigid 
particles ee by a Newtonian liquid. E. B. Allison, P. 
Brock, and J. White. British Ceramic Society, Transactions, 
v. 58, Sept. 1959, p. 495-531. 


1421* Design of Gradientless Furnaces. Temperature dis- 
tributions in cylindrical furnaces are discussed, and design data 
are given which permit the construction of short furnaces in 
which the temperature varies less than 0.5% along the central 
half of the length of the heater. Formulae are also given for the 
calculation of temperature distributions in conventional furnaces. 
M., J. Laubitz. Canadian Journal of Physics, v. 37, Oct. 1959, 
p. 1114-1125. 


1422* The Sintering of Uranium Oxide Having a H 
Specific Surface. The sintering capacity of a U oxide powder 
produced from ammonium uranate or uranium peroxide is 


closely connected with its specific surface. When this surface 
is higher than 5 m*/g, there is an optimum temperature of 
sintering in H. The larger the specific surface of the powder, 
the lower the sintering temperature. (In French.) Frittage 
doxyde d’uranium de surface spécifique élevée. Alain Bel, 
Bernard Francois, Roger Delmas, and Roger Caillat, 
Comptes Rendus Hebdomadaires des Séances de l Académie des 
Sciences, v. 249, no. 12, Sept. 21, 1959, p. 1045-1047. 


1423* Concerning the Effects of Internal Stresses on the 
Structure and the Mechanical Strength of Porcelain. Struc. 
tural stresses were investigated theoretically with emphasis 
on the effects of crystal size, of the elastic constants of the 
structural constituents, and of the thermal volume variations on 
the values of the stresses in heterogeneous sintered products, 
The case of a quartz grain enclosed in a glassy phase of the 
porcelain was studied; the coefficient of thermal expansion and 
the strength as a function of temperature were measured, (In 
German.) Uber den Einfluss innerer Spannungen auf das Gefiige 
und die mechanische Festigkeit des Porzellans. D. Weyl, 
Deutsche Keramischen Gesellschaft, Berichte, v. 36, Oct. 1959, 
p. 319-324. 


1424* Studies of Transformation and Strength After 
Sintering of Silica Materials. Silica, quartzite, and silica sand 
of various origins were examined as to their suitability as 
refractories in the acid open-hearth furnace. (In Swedish.) 
Studium av omvandlingsférlopp och hallfasthet vid sintring ay 
olika kvartsmaterial. H. Widmark. Jernkontorets Annaler, y, 
143, no. 7, 1959, p. 426-449. 


1425 Dislocation Type Defects in Glass. Flaws formed on 
freshly broken surfaces of glass reacted to various types of ap- 
plied stress in a manner suggestive of dislocation-type defects. 
Localized shear stresses caused existing defects to disappear 
and created new flaws which formed a cyclic pattern between 
arallel scratches made on newly created surfaces. W. C, 
engood and T. S. Vong. Journal of Chemical Physics, y. 
31, Oct. 1959, p. 1104-1110. 


1426* Cermets for Ordnance. Structure and properties of 
Al.O; and TiC bonded with 25 to 75 vol. € of Fe, Co, Ni, Al, 
or Co-Cr. John M. Woulbroun. Ordnance, v. 44, Nov.-Dee. 
1959, p. 501-505. 

1427 The Relationship Between Plastic Flow and the Frac- 
ture Mechanism in Magnesium Oxide Single Crystals. Mag- 
nesium oxide crystals plastically deformed under a three-point 
load develop internal slits coplanar with the (110) slip plane 
and parallel to the [001] bending axis in the tension region. 
Using etch pit techniques, it has been shown that the slits lie 
along the edge of a (110) slip band and are confined between 
two adjacent orthogonal (110) slip bands. It is proposed that 
under certain circumstances edge lacations moving in one 
the (110) slip planes pile into the barrier provided by a wider 
(110) slip band and coalesce to form a slit nucleus along the 
lines of intersection. R. J. Stokes, T. L. Johnston, and C, H. 
Li. Philosophical Magazine, v. 4, ser. 8, Aug. 1959, p. 920-932. 


1428* Properties of Semiconductive Barium Titanates. 
The resistivity of barium titanate which is usually of the order 
of 10°-10'* ohm-cm, may be remarkably reduced with suitable 
control in valency. The valency-controlled barium. titanate, 
whose resistivity is of the order of 10-10 ohm-cm at room tem- 
perature, shows anomalous positive character in the temperature 
dependency of the resistivity. Osamu Saburi. Physical Society 
of Japan, Journal, v. 14, Sept. 1959, p. 1159-1174. 


1429* Creep and Physical and Mechanical Characteristics 
of Concrete. Tests were carried out on two types of concrete, 
one having a higher shrinkage and a lower modulus of elasticity 
than the other. These concretes were cured in two atmospheres: 
water and air at 50% humidity. At the moment of loading, one- 
half of the test pieces were kept in their original curing medium, 
the other half being placed in opposite conditions (test pieces 
in the water transferred to air, and vice versa). (In French.) 
Le fluage et les caractéristiques physiques et mécaniques du 
béton. R. Dutron. R.1.L.E.M. International Association of Test- 
ing and Research Laboratories for Materials and Structures, 
Bulletin No. 1, 1959, p. 52-54. 


1430* A Contribution to the Determination of Ceramic 
Bodies to Sudden Changes of Temperature. Reviews the 
types of tests used to determine heat-shock resistance. Often the 


test thermal load varies widely from the conditions of ceramic 
bodies in use; hence test results often fail to give the right in- 
formation desired. To correct this situation, complementary 
tests with lower thermal requirements and both increasing and 
decreasing temperatures are proposed. (In German.) Beitrag 
zur Ermittlung der Temperaturwechselbestindigkeit von kera- 
mischen Korpern. Ernst A. Franke. Sprechsaal, vy. 92, no. 19, 
Oct. 5, 1959, p. 500-504. 


1431* Effects of Small Additions on Glass Melting. Ten 
years of experimentation showed that the acceleration of glass 
melting by introducing NaCl into the batch was due to the 
formation of a eutectic. The first portions of the liquid phase 
appeared at a temperature 217 C lower than in a batch without 
accelerators. Ammonium sulfate proved to be an active ac- 
celerator; the surface of the reacting substances increases and 
the reactions with participation of the liquid phase start at lower 
temperatures. (In Russian.) Vliianie nekotorykh malykh doba- 
yok na varku stekla. M. A. Bezborodov. Steklo i Keramika, v. 
16, no. 10, Oct. 1959, p. 7-9. 


14382* Effects of the Degree of Dispersion of Commercial 
Alumina on the Sintering of a Corundum Body. Shows that 
the sintering temperature of a corundum body depends chiefly 
upon grain size. The sintering temperature is inversely ag 
tional to the square of the average radius of the particles. An 
empirical relationship between the weight per unit volume of 
the corundum body and the degree of dispersion of the initial 
material was determined. (In Russian.) Vliianie dispersnosti 
tekhnicheskogo glinozema na spekanie korundovogo cherepka. 
G. A. Vydrik. Steklo i Keramika, v. 16; no. 10, Oct. 1959, p. 


35-39. 


1433. Thermal Conductivity of Silicon Carbide Powder. 
Thermal conductivity of SiC packed to a density of 99 pounds 

r cubic foot was measured as a function of temperature from 
100 to 1900 F in air and in He. Details of apparatus and meth- 
ods and results of measurement. U. S$. Atomic Energy Com- 
mission, APEX-516, Sept. 1959, 6 pp. ( UF767 Un3.lap Contin.) 


1434 Vibratory Compaction and Swaging of Uranium Di- 
oxide to High Density. Techniques for the fabrication of 
ceramic fuel elements, by vibratory compaction and swaging 
of powders inside a metal tube, were investigated. Vibratory 
packing of powders containing three particle size fractions re- 
sulted in a maximum density of 9 gm/cm"*, or 82.2% of the 
theoretical density. Fabrication of spherical UO, shot was in- 
vestigated. Shot of the desired particle size ranges was produced 
with densities ranging from 10.2 to 10.5 gm/cm*, or 93 to 96% 
of theoretical density. B. A. Webb. U.S. Atomic Energy Com- 
mission, NAA-SR-4155, Oct. 1, 1959, 15 pp. (UF767 Un3.1na 
Contin. ) 


1435 Thoria-Urania Pellet Preparation, Studies to develop 
a preparation procedure for thoria-urania compositions with 
more than 90% of theoretical density, at temperatures below 
1500 C. Effect of small additions of YO, on the sinterability 
and other properties of the compositions. H. Shapiro and R. 
M. Powers. U. S. Atomic Energy Commission, SCNC-290, 
Aug. 1959, 34 pp. (UF767 Un3.1scn Contin. ) 


See also: 2054 (carbon blast furnace lining). 


CHEMICAL ENGINEERING 


1436 Laminar Condensation Heat Transfer on a Hori- 
zontal Cylinder. Heat-transfer results are presented and dis- 
cussed. E. M. Sparrow and J. L. Gregg. ASME, Transactions, 
Series C, Journal of Heat Transfer, v. 81, no. 4, Nov. 1959, p. 
291-296. 


1437 The Use of Thin Films for Increasing Evaporation 
and Condensation Rates in Process Equipment. E. L. Lus- 
tenader, R. Richter. and F. J. Neugebauer. ASME. Trans- 
actions, Series C, Journal of Heat Transfer, v. 81, no. 4, Nov. 
1959, p. 297-307. 


1438 Advances in Catalysis and Related Subjects. Kinetics 
of stereospecific polymerization of a-olefins; surface potentials 
and adsorption process on metals; gas reactions of carbon; and 
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the catalytic exchange of hydrocarbons with deuterium. D. D. 
Eley, P. W. Selwood, and Paul B. Weisz, editors. vy. XI. 384 
pp. 1959. Academic Press, New York. (QD501 AQ5c Vis.) 


1439* One Dollar Per 1,000 Gallons. Purification of sea 
water and the limitations of purifying processes. Fred A, 
Loebel. American City, v. 74, Nov. 1959, p. 178 +- 2 pages. 


1440*° Bacterial Destruction of Sodium Nitrite in Open 
Cooling Water Systems. D. G. Lundgren and A, Krikszens. 
Applied Microbiology, v. 7, no. 5, Sept. 1959, p. 292-300. 


1441 Tantalum, Tungsten Fill Hot Needs. New high tem- 
perature data on Ta-W alloys; predicts gains in refractory 
metals. Chemical and Engineering News, v. 37, no. 42, Oct. 19, 
1959, p. 52 1 page. 


1442 New Polyolefin Catalysts Found. Canadians uncover 
cationic system for propylene polymerization, anionic one for 
butene-1. Chemical and Engineering News, v. 37, no. 46, Nov. 
16, 1959, p. 40-41. 


1443* Theory and Design of Pneumatic Transport Sys- 
tems. II. Measurements and plant equipment needed for work 
in this field. Guidance on the results obtained and the method 
of using results for design purposes. H. Bannister. Chemical & 
Process Engineering, v. 40, Sept. 1959, p. 320-322. 


1444  Isocracking Bids for the Gasoline Pool. New hydro- 

cracking route makes high-octane blend stock, loses little to 

fuel gas. Chemical Engineering, v. 66, Nov. 16, 1959, p. 106 
2 pages. 


1445 Hydrogen’s Revolutionary Role. Discusses the many 
uses for H and methods for obtaining purified H. Chemical En- 
gineering, v. 66, Nov. 16, 1959, p. 178-182. 


1446 How to Estimate Liquid Densities. Wallace R. Gam- 
bill. Chemical Engineering, v. 66, Nov. 16, 1959, p. 193-194. 


1447 Heat Transfer in Agitated Kettles. First reported 
data for the effect of varying numbers of baffles on heat trans- 
fer coefficients in turbine agitated systems. Gary Brooks and 
Gougq-Jen Su. Chemical Engineering Progress, v. 55, Oct. 1959, 
p. 54-57. 


1448 Plastics for Chemical Construction. Plastics for cor- 
rosion protection in the chemical industry: engineering proper- 
ties of plastics; plastic materials in structural applications, and 
plastic piping systems. Arnold R. Gabel and Herbert W. 
Schmidt. Chemical Engineering Progress, y. 55, Nov. 1959, p. 
39-58. 


1449 Fixed Impeller Hydroclones. Within the range in- 
vestigated, it appears that the fixed-impeller centrifugal separa- 
tor can be used to extend the separation-point range of the 
liquid-solid cyclone. H. H. Sineath and J. M. DellaValle. 
Chemical Engineering Progress, v. 55, Nov. 1959, p. 59-65. 


1450° Capacity, Separating Effect and Dimensioning of 
Solid-Bowl Centrifuges. Phase segregation effected in a 
centrifuge occurs in accordance with Stokes’ Law. The con- 
trolling parameters of the centrifuge rotor are the bow! surface 
and the centrifugal acceleration. The results show that the 
clarification effect of a rotor can be increased only by in- 
creasing the length of the rotor and not by increasing the 
diameter. (In German.) Kapazitit, Trenneffekt und Dimen- 
sionierung von Vollmantelschleudern. H. F. Trawinski. Chemie- 
Ingenieur-Technik, v. 31, Oct. 1959, p. 661-666. 


1451* Recovery of Acetic Acid and Formic Acid From 
Cellulose Manufacturing Effluents. Acetic and formic acids 
which were previously lost in the effluent from cellulose produc- 
tion can be recovered by extraction both with a low-boiling 
and a high-boiling solvent. (In German.) Gewinnung von 
Essigsiure und Ameisensiure aus Abwiissern der Zellstoff- 
Herstellung. D. F. Othmer. Chemie-Ingenieur-Technik, y. 31, 
Oct. 1959, p. 673-674. 


1452* Research on the Slow Oxidation of Ethylene. The 
slow oxidation of ethylene with O defect has been investigated 
in pure O, at temperature between 278 and 430 C, and in air 
at room pressure and at 10 atm. Intermediate oxidation products 
are of aldehydic character; at least at room pressure formalde- 
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hyde is by far the main product. The influence of different 
catalysts and of reactor surface were studied. (In Italian.) 
Ricerche sull’ossidazione lenta dell’etilene. Paolo Beltrame 
= a Carra. Chimica e ['Industria, vy. 41, Oct. 1959, p. 


1453* Drying by Gas and Coke. Discusses the techniques of 
drying as an industrial process for which much gas and coke 
are used. Special reference is made to the efficiency of these 
techniques. Coke and Gas, vy. 21, Sept. 1959, p. 372-375. 


1454* The Rotameter Sheds Its Limitations. Basic research 
into why glass fails to reach its theoretical strength, and exactly 
how water hammer occurs, has produced glass-tube rotameters 
with much higher safe-working-pressure ratings. Harold V. 
Mangin. ISA Journal, vy. 6, Nov. 1959, p. 57-61. 


1455 Association Reactions for Poly (alkylene Oxides) and 
Polymeric Poly (carboxylic Acids). Tough, rubberlike, water- 
insoluble resins can be made from water-soluble high polymer 
mixtures by an instantaneous room temperature reaction. K. L. 
Smith, A. E. Winslow, and D. E. Petersen. Industrial and 
Engineering Chemistry, v. 51, Nov. 1959, p. 1361-1364. 


1456 Cleaning Up Petroleum Stocks With Hydriodiec Acid. 
W. E. Garwood, et al. Industrial and Engineering Chemistry, 
v. 51, Nov. 1959, p. 1377-1378. 


1457 Ozone Reaction With 1-Hexene. Application of newly 

developed chemical analytical methods shows yield of synthetic 

smog oxidants and their tendency toward surface absorption, 

and confirms kinetic rate constant for ozone reaction with 

l-hexene. Bernard E. Saltzman and Nathan Gilbert. In- 

a aoe Engineering Chemistry, v. 51, Nov. 1959, p. 
-1420. 


1458 The Separation of Gases From Liquids by Vortical 
Flow in a Cylindrical Vessel. H. A. Kearsey and N. S. Hib- 
bert. Industrial Chemist, v. 35, Aug. 1959, p. 371-374. 


1459 Industrial Applications of the Metal Organic Com- 
pounds. Development of industrial applications of the organic 
compounds of Al and their cramer scope. J. H. Harwood. 
Industrial Chemist, v. 35, Aug. 1959, p. 375-378. 


1460 Processing of Low Temperature Tar Oil Fractions 
to Diesel Oils. S. K. Bose, A. K. Ganguli, N. G. Basak, and 
A, Lahiri. Institute of Petroleum, Journal, v. 45, Aug. 1959, 
p. 252-258. 


1461* The Effect of Ammonia Absorption on the Wetted 
Area of a Packed Tower. W. S. Norman and B. K. Solomon. 
Institution of Chemical Engineers, Transactions, v. 37, no. 4, 
1959, p. 237-243. 


1462 Three-Dimensional Flow in Axial Pumps and Fans. 
Describes research toward a rigorous solution of the linearized 
partial differential equation that describes the flow in non-free- 
vortex machines. S. Mikhail. Institution of Mechanical En- 
gineers, Automobile Division, Proceedings, 1958, no. 35, p. 
973-990 -+- 2 plates. 


1463* <A Method of Calculating the Heating of Poly- 
disperse Small-Grained Material in a Suspension. Method 
permits calculation of the change in physical constants of 
the gas and coefficients of heat exchange according to the 
length of the flow, and the change of rate of movement of 
the material particles. Example is given. (In Russian.) Metod 
rascheta nagreva polidispersnogo melkozernistogo materiala vo 
vzveshennom sostoianii. G. L. Babukha and M. M. Nazarchuk. 
Inzhenerno-Fizicheskit Zhurnal, y. 2, no. 10, Oct. 1959, p. 3-9. 


1464 Production of Di-Ammonium Phosphate. Produced 
from coke plant ammonia. Chelsie K. Pearson, Iron and Steel 
Engineer, v. 36, Oct. 1959, p. 122-125. 


1465 P-V-T Properties of Acetylene. Results from a new 
precise determination are presented in tabular form for the 
range of 0-40° and 0-2 atm. G. A. Bottomley, C. G. Reeves, 
and G. H. F. Seiflow. Journal of Applied Chemistry, v. 9, 
pt. 10, Oct. 1959, p. 517-518. 


1466 Water-Transfer Between Aqueous Systems by a Par- 
tially Miscible Solvent. Il. Several features of butanol-1, 
butanol-2, and butanone as water transfer media are compared 


T4a 


and evaluated. A. Baniel. Journal of Applied Chemistry, y. 9, 
pt. 10, Oct. 1959, p. 521-525. 


1467* A Process for the Recovery of Sodium Chloride, 
Sodium Sulphate & Sodium Carbonate From Sambhar Bit. 
tern. R. K. Sapre and D. R. Baxi. Journal of Scientific & 
Industrial Research, vy. 18A, Sept. 1959, p. 430-434. 


1468* Production of Ethylene Chlorhydrin From Com. 
mercial Gases With Low Ethylene Concentration. A low 
ethylene concentration is favorable to the production of high 
ethylene chlorhydrin concentrations in solution and to > 
further production of pure ethylene chlorhydrin and ethylene 
oxide from it. Among other gases, coke oven gas especially 
can be used as a source of ethylene chlorhydrin. (In Russian.) 
Poluchenie etilenkhlorgidrina iz tekhnicheskikh gazov s_nizkoi 
kontsentratsiel etilena. A. I. Brodovich, M. S. Zolotnitskaia, 
and R. V. Krasnovskaia. Khimicheskaia Promyshlennost’, 1959, 
no. 5, July-Aug., p. 24-27. 


1469* Producing Soda, Potash and Potassium Sulfate 
From Solutions of Alumina Production. These products 
were obtained from the lyes of alumina from nephelinic raw 
material. The advantages of the new method are a full separa- 
tion of the basic components, the potash does not have to be 
absolutely pure and caustic alkali is not necessary for neutraliza- 
tion. (Jn Russian.) Poluchenie sody, potasha i sul'tata kaliia iz 
rastvorov glinozemnogo proizvodstva. G. S. Sedel’nikov and 
A, 1. Lazareva. Khimicheskaia Promyshlennost’, 1959, no. 5, 
July-Aug., p. 31-34. 


1470* Shale Lubricants. Obtaining shale motor lubricants 
depends upon the fraction composition of the initial material. 
From a diesel oil fraction boiling from 200 to 320C, due to 
the action of AIC], on the raw material, high quality oils can 
be produced. Yield in detergents amounts to 120-130% based 
on the distillation fraction. (In Russian.) Slantsevye smazochnye 
masla. S. I. Faingol’d. Khimiia i Tekhnologiia, Topliv i Masel, 
v. 4, no. 10, Oct. 1959, p. 21-27. 


1471* Rate of Solution of Solid Particles Followed by 
Chemical Reaction in Agitation Vessel. Shinji Nagata, lwao 
Yamaguchi, and Makoto Harada. Kyoto University, Memoirs 
of the Faculty of Engineering, v. 21, pt. 3, July 1959, p. 275- 
293. 


1472 Pressurized Container Design. Charts are based on an 
internal pressure differential of 30 psi with magnesium alloy 
QQ-M-44, O condition as the material. Magazine of Magnesium, 
1959, Nov., not paged. 


1473 Selecting Materials for High Temperature Filters. 
H. L. Wheeler, Jr. Materials in Design Engineering, vy. 50, 
Nov. 1959, p. 108-109. 


1474* Treatment of Combined Finishing Wastes. Deals 
with ion exchange treatment of metal plating wastes. Alvin 
G. Winger. Metal Finishing, vy. 57, Nov. 1959, p. 60-63. 


1475* The Mobile Helium Liquefier. Design and operation 
is described. William H. Thomas. Missile Design & Develop- 
ment, v. 5, Nov. 1959, p. 28 + 1 page. 


1476* How Detergents Work. The action of a detergent 
is discussed with regard to the structure of the detergent 
itself, constituents to be removed, and the efficient wetting of 
materials to be cleansed. R. E. Wagg. New Scientist, v. 6, 
Oct. 29, 1959, p. 818-821. 


1477* The Fluorination of Plutonium Tetrafluoride and 
Plutonium Dioxide by Fluorine. M. J. Steindler, D. V. 
Steidl, and R. K. Steunenberg. Nuclear Science and Engi- 
neering, v. 6, Oct. 1959, p. 333-340. 


1478* A Scientific New Filter. Filter cartridge consists of 
an aluminum and viscose fiber filter media. Fiber disks are 
locked around a perforated core by end retaining rings, and 
are encased in stockinette for ease of handling. Paint, Oil ¢ 
Chemical Review, vy. 122, Sept. 3, 1959, p. 10-11. 


1479* Essential Oil From the Fruits of Cupressus semper- 
virens Linn. K. K. Baslas. Perfumery and Essential Oil Ree- 
ord, v. 50, Oct. 1959, p. 823-827. 


= wo 


= 


1480 Digital Computer Used to Figure Distillation This 
New Way. New convergence method will handle many cases; 
roduct purity can set conditions for column; consider multi- 
Ped columns with side-streams. W. N. Lyster, S. L. Sullivan, 
Jr., D. S. Billingsley, and C. D. Holland. Petroleum Refiner, 
y. 38, Oct. 1959, p. 139-146. 


1481 Petrochemicals—Still Growing Fast. Intensified re- 
search programs giving new petrochemicals and developing 
improved processes for old petrochemicals help maintain the 
industry's dynamic growth. Robert L. Bateman. Petroleum 
Refiner, v. 38, Nov. 1959, p. 189-190. 


1482* Calculating the Characteristics of a Variable Area 
Flowmeter. A table of calibration factors established em- 
pirically, represents the whole field of characteristics of a 
variable area flowmeter and gives information on the behavior 
of this flowmeter, in particular with regard to the physical 
properties of the fluid, such as density and viscosity. (In Ger- 
man.) Die Berechnung des Schwebekérper-Durchflussmessers. 


Kurt Lutz. Regelungstechnik, v. 7, no. 10, Oct. 1959, p. 
355-360. 
1483* An Investigation of the Mechanisms of Controlled 


Filtration. William T. Ingram. Sewage and Industrial Wastes, 
y. 31, Oct. 1959, p. 1147-1158. 


1484 Proceedings of the Tenth Annual Water and Sewage 
Works School. Grant K. Borg, editor. Utah Engineering 
Experiment Station, Bulletin No. 100, July 1959, 103 pp. 
(QE169 Utl.82b Vis.) 


1485* Chemical Cleaning of Benson Boilers. According 
to the method described for forced-through-flow boilers, the 
circulation is cleaned at temperatures above 100C and up to 
a pH value lowered to about 4.0. The quantitative determina- 
tion of the acid, hydrochloric or sulfuric acid, takes place in 
the feed water pressure line behind the boiler feeding pump. 
As a protective measure for the pump, the pH value is in- 
creased to over 5.0 by hydrazine addition. (In German.) 
Chemische Reinigung von Benson-Kesseln. H. G. Heitmann. 
Vereinigung der Grosskesselbesitzer, Mitteilungen, no. 62, Oct. 
1959, p. 319-334. 


1486* Sewage Solids Combustion. Design and operation of 
furnaces for drying or burning various types of sludge, their 
costs and the effects of methods of pretreating the sludge. 
Mark B. Owen. Water & Sewage Works, v. 106, Oct. 1959, 
p. 442-447. 


1487* Sea Water Distillation With By-Product Power at 
Aruba. G. E. Sonderman,. Water and Water Engineering, v. 
63, Oct. 1959, p. 475-480. 


1488* = Practical Hints on Designing and Ordering Welded 
Pressure Vessels. Robert Chuse. Welding Design © Fabrica- 
tion, v. 32, Nov. 1959, p. 54-55. 


1489* A New Low Cost Treating Process. Combination of 
mercaptan extraction and sweetening, the new UOP Merox 
catalytic process can be applied to straight run and cracked 
gasolines, jet fuels, and other middle distillates. K. M. Brown, 
W. K. T. Gleim, and P. Urban. World Petroleum, y. 30, 
Nov. 1959, p. 86 -}- 4 pages. 


1490* Today’s Petrochemical Methods for Sulfur Recov- 
ery. Conversion of H.S to elemental S, a major step in the 
process, is described. Peter W. Sherwood. World Petroleum, 
v. 30, Nov. 1959, p. 100 +- 3 pages. 


CHEMISTRY—ANALYTICAL 


1491* Determination of Starch Solubilized by Means of 


Irradiation. Water, chlorophyll, sugars, and other alcohol- 
soluble compounds must be removed before irradiation by 
means of extraction of the material with hot ethanol. After 
irradiation, starch is extracted with water and may be deter- 
mined colorimetrically as the iodine complex or as glucose 
after hydrolysis. Januss Trzebinski and Lars Ehrenberg. 
Acta Chemica Scandinavica, v. 13, no. 6, 1959, p. 1075-1080. 


1492* Separation of Zinc and Cadmium by Dithizone and 
Trilon. Besides the electronic structure of the central ion of 
the complex, a cause of retardation of the complex formation 
reaction may be the structural properties of the addend. Such 
a phenomenon is noted in the interaction of metals with EDTA. 
Calculation of the equilibrium constant of zinc dithizonates 
and Cd with EDTA showed that the equilibrium of the reaction 
may be shifted, in the presence of a definite excess of EDTA, 
in the direction of dithizonate decay more readily for Cd than 
for Zn. (In Ukrainian.) Rozpodil tsynku i kadmiiu dytyzonom 
ta trylonom. A. K. Babko and G. Kh. Klibus. Akademiia 
Nauk Ukrains’koi RSR, Dopovidi, 1959, p. 991-994. 


1493* A Collaborative Test of Moore and Stein's Resin- 
Chromatographic Method for Determining Amino Acids. 
Nine amino acids—glycine, phenylalanine, lysine, valine, serine, 
threonine, aspartic acid, glutamic acid, and tyrosine—were 
determined with a mean recovery of 100+2%; the remaining 
seven—alanine, leucine, isoleucine, arginine, histidine, proline, 
and methionine—were determined with an error of +8%. A. E. 
Bender, J. A. Palgrave, and B. H. Doell, Analyst, v. 54, 
Sept. 1959, p. 526-536. 


1494* Further Developments in the Determination of 
Oxygen in Beryllium by the Micro Vacuum Fusion Method. 
Micro vacuum fusion method successfully applied to the analysis 
of Be containing 0-01% of O. At this level, the coefficient of 
variation is 15 to 20%. E. Booth and A. Parker. Analyst, v. 
84, Sept. 1959, p. 546-548. 


1495* A Routine Cryoscopic Method for Assaying §-Pico- 
line, y-Picoline and 2:6-Lutidine. Cryoscopic constants and 
latent heats of fusion were calculated; equations connecting 
freezing-point with purity are presented. K. A. Adey. Analyst, 
v. 84, Sept. 1959, p. 560-564. 


1496* A Systematic Scheme of Qualitative Analysis for 
Cations and Anions. Behavior of different elements towards 
NaOH and NazCOs is reviewed. Detailed procedures for the 
complete analysis of a mixture containing anions and cations 
are given. G. B. S. Salaria. Analytica Chimica Acta, v. 21, 
no. 4, Oct. 1959, p. 312-316. 


1497* Separation of Niobium and Tantalum With Pheny- 
larsonie Acid. Phenylarsonic acid permits satisfactory separa- 
tion of Cb and Ta and estimation of Ta from an oxalate 
solution containing H.SO, up to pH 5.8. A. K. Majumdar and 
A, K. Mukherjee. Analytica Chimica Acta, v. 21, no. 4, Oct. 
1959, p. 330-333. 


1498* The Polarographic Determination of Chromium in 
Aluminum Alloys. Method based on dissolution of the alloy 
in a Br water-NaOH mixture; subsequent filtration affords a 
simple separation of the hexavalent Cr from all the constituents 
of the alloy except those soluble in NaOH. M. Ariel and G. 
Selzer. Analytica Chimica Acta, v. 21, no. 5, Nov. 1959, p. 
425-429. 


1499* Gas-Liquid Chromatographic Analysis of Aromatic 
Hydrocarbons Boiling Up to 218° in a Low-Temperature 
Coal Tar. Ta-Chuang Lo Chang and Clarence Karr, Jr. 
Analytica Chimica Acta, vy. 21, no. 5, Nov. 1959, p. 474-490. 


1500* N-Trifluoracety! Amino Acids. XV. Separation of 
Amino Acids by Means of the Fractional Distillation of 
Their \-Trifluoracetyl-Methyl Esters. The N-TFA-amino 
acid methyl esters are quite suitable for the isolation of amino 
acids on a preparatory scale from protein hydrolysis products. 
They are separated “- fractional distillation in vacuum 
and can be changed easily into the free amino acids, the 
carbobenzoxy derivatives, or into amino acid esters. (In Ger- 
man.) N-Trifluoracety]-aminosauren. XV. Trennung von Amino- 
siuren durch fraktionierte Destillation ihrer N- 
methylester. Friedrich Weygand and Rolf Geiger. C 
Berichte, v. 92, no. 9, 1959, p. 2099-2106. 


1501 Isolation of Lignin by the Irradiation of Wood. 
Eucalyptus regnans wood meal was subjected to varying doses 
of y radiation from a Co-60 source. Shows the effect of these 
doses on solubility in ethanol and boiling 0.12N aqueous 
NaOH, J. L. Garnett and J. W. T. Merewether. Chemistry & 
Industry, 1959, no. 39, Sept. 26, p. 1215-1216. 
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1502* The Separation of the Light Hydrocarbons by Gas 
Chromatography. Hexamethy] phosphoramide was found to 
be an excellent liquid phase for separating the light hydro- 
carbons. Values for the retention volumes of 28 hydrocarbons 
were determined with a one-meter column at 0, 20, and 35 C. 
F McEwen. Chemistry in Canada, y. 11, Oct. 1959, p. 


1503* Determination of Aromatic Amines by Column 
Chromatography of Azo-Derivatives. The determination of 
aromatic amines can be carried out by chromatography, on 
magnesium oxide-hydroxide, of the azo-derivatives obtained 
with the diazo derivative of p-nitroaniline. This method is 
very useful for small amounts of aromatic amines; up to 5-10 
+ of azo-derivatives can be evaluated. (In Italian.) Determina- 
zione delle ammine aromatiche a mezzo cromatografia su 
colonna degli azoderivati. Luisa Nebbia and Basilio Pagani. 
Chimica e l'Industrid, vy. 41, Sept. 1959, p. 872-874. 


1504* Amperometrical Microdetermination of Selenium. 
The separation of Se was carried out by distillation in the 
presence of HCl or HBr in bromine water. A certain amount 
of NasSesOs was added until Br was neutralized. Then a new 
amount of titrated NasS-Os was added, this new amount com- 
bined with Se; its excess was titrated by means of iodine. 
(In French.) Microdosage ampérométrique du sélénium. R. Jen- 
sen. Chimie Analytique, v. 41, Oct. 1959, p. 394-396. 


1505* Chromatography of Intermediate Dye Products. 
X. Chromatographic Separation of the Hydroxy- and 
Amino Derivatives of Naphthalene. The chromatographic 
separation of 1- and 2-naphthol, dihydroxynaphthalene, 1- and 
2-naphthylamine, 1- and 2-N-phenylnaphthylamine, as well as 
of some diaminonaphthalene and aminonaphthols was devel- 
oped in order to apply chromatography to the identification 
and quality evaluation of these substances. The problem of 
selecting appropriate solvent systems and stationary phases 
for low polar, highly water-soluble substances is discussed. 
(In German.) Chromatographie von Farbstoffzwischenproduk- 
ten. X. Chromatographische Auftrennung der Hydroxy- und 
Aminoderivate des Naphthalins. J. Latindk. Collection of 
Czechoslovak Chemical Communications, v. 24, no. 9, Sept. 
1959, p. 2939-2947. 


1506 On Uranium Selenide, U.Se,. Preparation, properties, 
and analysis. (In French.) Sur le seleniure d’uranium, U.Ses. 
Parviz Khodadad. Comptes Rendus Hebdomadaires des 
Séances de TAcadémie des Sciences, v. 249, no. 5, Aug. 3, 
1959, p. 694-696. 


1507* Infrared Spectrophotometric Study of Diallyl 
Phthalate Polymers. The variation of residual unsaturation 
as a function of the amount of conversion provides a method 
of determining the intramolecular reactions of the monomer 
during polymerization. (In French.) Etude des polyméres du 
phtalate diallylique par spectrophotométrie infraroughe. Fran- 
cois Lalau-Keraly. Comptes Rendus Hebdomadaires des 
Séances de [ ioalinds des Sciences, vy. 249, no. 14, Oct. 5, 
1959, p. 1213-1215. 


1508 A More Rapid Method for the Determination of 
Selenium in the Materials Encountered in Sulfurie Acid 
Production. Method involves thermal decomposition of the 
specimens in a tubular electric furnace at ~ 750 C in a current 
of air enriched with oxides of N. Under these conditions the Se 
is separated as the gaseous dioxide, which is then trapped 
by means of a cotton wool plug. The analysis is finished , a 
volumetric method using iodide—thiosulfate; time required is 
1.5-2 hours. F. N. Kel’man. Industrial Laboratory, v. 24, Sept. 
1959, p. 1183-1185. (Translated from Zavodskaia Laboratoriia, 
v. 24, no. 9, Sept. 1958, p. 1061. 


1509 Determination of Organic Matter in Water by 
Oxidation With Potassium Permanganate. Fulvic acids ac- 
count for the bulk of the O demand of the sample, and the 
method may therefore be used for determining the approximate 
concentration of these acids in such waters. A. E. Wilson. 
— of Applied Chemistry, v. 9, pt. 10, Oct. 1959, p. 510- 


1510* Spectrophotometric Method for the Determination 
of Chlorpromazine and Chlorpromazine Sulphoxide in 
Biological Fluids. Method developed for the determination 
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of free and bound chlorpromazine and free and bound chlor. 
promazine sulfoxide in biological fluids. The free compounds 
are determined by extracting with ether an alkaline aliquot 
of the biological fluid to remove the two components. They 
are re-extracted into acid and both compounds are determined 
spectrophotometrically. T. L. Flanagan, et al. Journal of Medi- 
cinal and Pharmaceutical Chemistry, v. 1, no. 3, June 1959, 
p. 263-273. 


1511* Investigations in the Domain of Cyclic Arylazo-s. 
Diketones. IV. Metallic Complexes of Phenylazo-Dimedons, 
o- m-, and p-Nitrophenylazo-dimedons and their oximes were 
prepared; Cu, Ag, Co, and Ni complexes were obtained. (In 
Russian.) Issledovaniia v oblasti tsiklicheskikh arilazo-s-dike- 
tonov. IV. Metallicheskie kompleksy fenilazodimedonov. E, 
Gudrinietse, A. levin’sh. G. Vanag, and D. Kurgan. Latvijas 
PSR Zinatnu Akademijas Vestis, 1959, no. 9, p. 101-105. 


1512 Polyethylene Absorption Cells for Infra-Red Spee. 
trophotometry. Trevor Robinson. Nature (Suppl. No. 7), y. 
184, Aug. 8, 1959, p. 448-449. 


1513* On the Mechanism of Extraction of Zirconium 
From Nitrate-Oxalate Solutions by Means of Amines. Amine 
nitrates in equiponderant organic phases exist in the polydimer- 
ized state. The Zr compound to be extracted is derived by 
means of a finely dispersed phase formed by the amine nitrate. 
The coefficients of distribution of Zr depend upon the concen- 
tration of the nitrate ion in the aqueous phase in consequence 
of the competing ion exchange character of the extraction. 
(In Russian.) O mekhanizme ekstraktsii tsirkoniia iz nitratno- 
oksalatnykh rastvorov aminami. V. M. Vdovenko, L. N. Laza- 
rev, and la, S. Kkvorostin. Radiokhimiia, v. 1, no. 4, 1959, 
p. 408-413. 


1514* Extraction Method for the Production of Nep- 
tunium 239 From Irradiated Uranium. The rapid method 
studied lasts from one to two hours and yields radiochemically 
pure Np**. The behavior of some fragment elements under 
the conditions of extraction of Np*** by means of methyl ether 
was examined. (In Russian.) Ekstraktsionny! metod vydeleniia 
neptuniia-239 iz obluchennogo urana. E. S. Pal’shin and Iu. 
A. Zolotov. Radiokhimiia, v. 1, no. 4, 1959, p. 482-487. 


1515* Contribution to the Spectographic Estimation of 
Tantalum and Niobium in Stainless Steels of the 18/8 
Type. Spectrographic estimation is carried out after chemical 
separation using established apparatus, with a Feussner spark 
source and a medium-dispersion spectrograph. The specimens 
are compared with synthetic standards. The typical deviation 
calculated for the spectrographic determination lying between 
0.03 and 0.25% has been found to be +0.01%. (In French.) 
Contribution au dosage spectrographique du tantale et du 
niobium dans les aciers inoxydables du type 18/8. M. Neuilly. 
Revue de Métallurgie Mémoires Scientifiques, v. 56, no. 5, 
Oct. 1959, p. 484-490. 


1516* <A Study of the Cyclization Products of Bicyclic 
8-Diketones. Acid dehydration of bicyclic 8-diketones leads 
to bicyclo-(1,2,3) octanones or to bicyclo-(1,3,3) tricyclic 
nonanones. The nonanones are obtained also from ketols of 
Plesek and Munk. By reduction of the ketols, diols-1,3 are 
obtained which present a marked H bond and are characterized 
by sulfites and cyclic ketals. This amounts to a determination 
of the stereochemistry of the compounds obtained by the Plesek 
or Munk reaction. (In French.) Etude des produits de cyclisa- 
tion de 4-dicétones bicycliques. Sylvestre Julia and Daniel 
Varech. Société Chimique de France, Bulletin, 1959, nos. 7-8, 
July-Aug., p. 1127-1133. 


1517* Bodies Constituted by a Linkage of the Anilino 
Sulfonated Group on a Nitrogen Terminal. I. Two-Link 
Chains: Products Obtained Starting From the Aminodi- 
phenylamine Sulfamate. Phenylamino-4 aminobenzene N’*- 
sulfonate of sodium (paraminodiphenylamine sulfamate) oxi- 
dized by means of hypochlorite yields the corresponding 
quinone: N‘-phenylbenzoquinone-diimine-1,4 N'-sulfonate 

sodium. This last product reforms its starting material by reduc- 
tion: it loses its iminosulfonate group under cold conditions, 
under the effect of caustic alkalis, thus becoming N-phenyl- 
benzoquinoneimine-1,4( anil quinone). (In French.) Corps con- 


stitués par un enchainement de groupes anilino sulfoné sur son 
azote terminal. I. Chaines 4 deux maillons: produits obtenus 
au départ du sulfamate de l’aminodiphénylamine. Robert Lantz 
and Jean Gascon. Société Chimique de France, Bulletin, 1959, 
nos. 7-8, July-Aug., p. 1161-1164. 


1518* A Contribution to the Study of a-Cyanostyrene. 
A study of the preparation of a-cyanostyrene showed the in- 
hibiting part played by cobalt acetate in the dimerization of 
Co and of certain diene syntheses. a-Cyanostyrene led to 
diphenyi-2,4-pentanedinitrile by the nucleophilic addition of 
the benzy! cyanide. This dinitrile can be obtained also by means 
of the condensation of the benzyl cyanide on triosymethylene. 
(In French.) Contribution a l'étude de l’a-cyanostyréne. Jean 
Colonge, Jacques Dreux, and Jean-Pierre Regeaud. Société 
Chimique de France, Bulletin, 1959, nos. 7-8, July-Aug., p. 
1244-1247. 


1519* Benzidine and Its Derivatives in Analytical Chem- 
istry. Survey of the analytical applications of benzidine and 
diphenylamine and their derivatives, as precipitants, in the 
detection and colorimetric determination of oxidants and as 
indicators in titrimetric analysis. S. J. Lyle. Talanta, v. 2, no. 4, 
Aug. 1959, p. 293-310. 


1520* The Separation and Determination of Nickel, Chro- 
mium, Cobalt, Iron, Titanium, Tungsten, Molybdenum, 
Niobium and Tantalum in a High Temperature Alloy by 
Anion-Exchange. D. H. Wilkins. Talanta, vy. 2, no. 4, Aug. 
1959, p. 355-360. 


1521 Treatise on Analytical Chemistry. Pt. I. Theory 
and Practice. Analytical chemistry: its objectives, functions, 
and limitations. Application of chemical principles. 1. M. Kolt- 
hoff and Philip J. Elving, editors. y. 1. 809 pp. 1959. The 
Interscience Encyclopedia, Inc., New York. (QD75 K83t) 


1522 Analysis of Yttrium Metal and Yttrium Oxide. De- 
termination of trace amounts of Cu, N, Fe, and Mo. These 
impurities were separated from Y by liquid-liquid extraction. 
J. O. Hibbits, W. F. Davis, and M. R. Menke. U. S. Atomic 
Energy Commission, APEX-519, Sept. 1959, 22 pp. (UF767 
Un3.lap Contin. ) 


1523 Analysis of Yttrium Metal and Yttrium Oxide. 
Titanium. Method for determination of trace amounts of Ti 
involves extraction of titanium(IV) thiocyanate complex from 
6 M HCI with a solution of 0.01 M tri-n-octylphosphine oxide 
in cyclohexane. J. O. Hibbits, W. F. Davis, and M. R. Menke. 
U. S. Atomic Energy Commission, APEX-523, Oct. 1959, 15 
pp. (UF767 Un3.lap Contin.) 


1524 Determination of Deuterium, Oxygen, and Nitrogen 
in Helium by Gas Chromatography. Precision and accuracy 
of the gas chromatographic method were comparable to those 
of a mass spectrometric method. David L. West. U. S. Atomic 
Energy Commission, DP-392, Sept. 1959, 8 pp. (UF767 
Un3.1ldp Contin. ) 


1525 Spectrophotometric Determination of Cobalt in 
Sedium Metal. A colorimetric method, using 2-nitroso-1l-naph- 
thol, is outlined for determining Co in Na metal, which is 
used as a coolant in nuclear reactors. As little as 0.1 ppm Co 
can be determined. Louis Silverman and Rachel L. Seitz. 
U. S$. Atomic Energy Commission, NAA-SR-4005, 10 pp. 
(UF767 Un3.1na Contin. ) 


1526* Determination of Microimpurities in Zirconium by 
Means of Basic Dyes. In analyzing metallic Zr, methods were 
devised to obtain analytical Zn, Cd, Mo, and Bi concentrates 
by using basic dyes in the presence of rhodanide and iodide 
ions and permitting the separation and determination of Zn 
and Cd up to 10°°% as well as the determination of 5-10°°¢ Mo 
and 5-10°°% Bi. The reaction of methyl violet and rhodanide 
with Mo was studied. Rhodanide complexes are preferably 
obtained from penta- and hexavalent Mo. (In Russian.) Oprede- 
lenie mikroprimesel v tsirkonii s primeneniem osnovnykh krasi- 
telel. A. K. Babko and P. V. Marchenko. Zavodskaia Labora- 
toriia, v. 25, no. 9, 1959, p. 1047-1050. 


1527* A Method for the Determination of the Isopropyl 
Aleohol in the Presence of Other Alcohols. Isopropano! 
contents can be determined within a 2 to 3% margin of error 
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by means of a method permitting isopropanol to be oxidized 
into acetone by means of an excess of Br in phosphoric acid 
solution and determined by back titration of the Br that has 
not been used and has accumulated in the acetone. yee 
ethyl-, propyl-alcohols and acetone have an undesirable effect 
only when present in excess of 95%. (In German.) Eine Methode 
zur Bestimmung des Isopropylalkohols in Gegenwart anderer 
Alkchole. H. Wehle. Zeitschrift fiir Analytische Chemie, v. 169, 
no. 4, 1959, p. 241-247. 


1528* Quantitative Infrared Measurements of Polyvinyl 
Chloride Plasticizer Systems. The results of intensity meas- 
urements of films of different PVC types and of di-alky] phthalic 
acid esters are discussed. In PVC-phthalic acid ester systems 
there are characteristic frequencies (for PVC 1430 cm", for 
phthalates 1728 cm™) which follow the Lambert-Beer law and 
can be used to determine the concentration of phthalic acid 
esters. (In German.) Quantitative Infrarot-Messungen an Poly- 
vinylchlorid-Weichmacher-Systemen. H. Luther, H. Meyer, 
and H. Lowe. Zeitschrift fiir Analytische Chemie, v. 170, no, 
1, 1959, p. 155-166. 


1529* Gas Chromatography at High Temperature. Appli- 
cation to Bituminous Coal Tar and Its Derivatives. This 
type of gas chromatography can be used successfully for the 
analysis of tar products including the non-volatile constituents 
and of the five ring systems. It permits a rapid determination 
of the composition of a tar or oil. (In German.) Gaschromato- 
graphie bei hoher Temperatur Anwendung auf den Steinkohlen- 
teer und dessen Derivate. Fernand Dupire. Zeitschrift fiir 
Analytische Chemie, v. 170, no. 1, 1959, p. 317-326. 


1530° High Molecular Weight Mass Spectrometry. Expe- 
rience With a Modified Metropolitan-Vickers MS2 Mass 
Spectrometer. E. Thornton and A. R. West. Zeitschrift fiir 
Analytische Chemie, vy. 170, no. 1, 1959, p. 348-358. 


1531* Determination of the Position of Hydrogen in 
LiOH by means of Neutron-Diffraction. Neutron-diffraction 
measurements on single crystals of LiOH were used to establish 
the position of the H and the thermomotion of the various 
constituents. The O—H distance was found to be 0.981 A. The 
refinement was carried out by means of the method of least 
squares. (In German.) Bestimmung der Lage des Wasserstoffs 
in LiOH durch Neutronenbeugung. Hans Dachs. Zeitschrift 
fiir Kristallographie, v. 112, Oct. 1959, p. 60-67. 


1532* Determination of Some Micro-Admixtures in Sele- 
nium of High Purity. A method has been developed for the 
determination of trace amounts of Te, Cu, Ga, As, Sb and Cd 
in selenium by radioactivation analysis. (In Russian.) Opredele- 
niye nekotorykh mikroprime-sel v selene vysokoi chistoty. O. E. 
Zveygintsev and V. 1. Shamaev. Zhurnal Analiticheskoi Khimii. 
v. 14, no. 5, 1959, p. 603-605. 


1533* Infrared Spectra of Cellulose in the Process of 
Viscose Production. The infrared spectra of sulfite and alka- 
line cellulose and of cellulose hydrate in the process of viscose 
production have been studied in the range 2.5—13u4. From 
comparison of the spectra it was found that mercerized cellu- 
lose exhibits CH. bands of considerably less intensity than 
the original product. This loss in intensity is accompanied by 
increased absorption in the 910 cm region. (In Russian.) 
Infrakrasnye spektry tselliulozy v protsesse viskoznogo prois- 
vodstva. B. I. Stepanor, R. G. Zhbankov, and A, la. Rosen- 
berg. Zhurnal Fizicheskoi Khimii, vy. 353, no. 9, Sept. 1959, 
p. 1907-1913. 


1534* Thermal Decomposition of Selenites and Selenates 
of Zine and Cadmium. Thermal! analysis revealed that the 
selenates are less stable than the selenites. Zn and Cd selenates 
are less stable than the corresponding sulfates. The most im- 
portant difference between the selenates and the sulfates consists 
in the fact that the chemistry of decomposition of the two 
groups of salts is different. (In Russian.) O termicheskom razlo- 
zhenii selenitov i selenatov tsinka i kadmiia. I. V. Korneeva 
and A, V. Novoselova. Zhurnal Neorganicheskoi Khimii, v. 4, 
no. 10, Oct. 1959, p. 2220-2227. 


See also: 1972 (drop counter for chromatography ). 
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CHEMISTRY—INORGANIC AND GENERAL 


1535* Studies on a Polymerization Product of Hydrogen 
Cyanide. Crystalline compound formed by polymerization of 
HCN was studied by X-ray diffraction methods and infrared 
absorption measurements. It was found to be a dimer of HCN 
and not a tetramer as previously suggested. Tommy Wadsten 
and Sten Andersson. Acta Chemica Scandinavica, v. 13, no. 
6, 1959, p. 1069-1074. 


1536 Annual Reports on the Progress of Chemistry for 
1958. General and physical chemistry; inorganic; organic; bio- 
logical; analytical chemistry, and crystallography. v. LV, 527 
pp. 1959. The Chemical Society, London. (QD1 C42a Vis.) 


1537 Neutron Irradiation of Various Phosphates in Vac- 
uum. Irradiation of phosphoric acid, of its salts, and of its 
linear and cyclic condensation products in vacuum produced, 
primarily, the corresponding radioactive compounds. Not more 
than traces of reduced products, such as phosphite, hypo- 
phosphite, and phosphorus, were formed. Acid phosphates 
gave small yields of unidentified secondary products resembling 
those obtained by y-irradiation. T. R. Sato, P. A. Sellers, 
and H. H. Strain. Journal of Inorganic and Nuclear Chemistry, 
v. 11, no. 2, Sept. 1959, p. 84-90 +- 1 plate. 


1538 The Interaction of Uranyl Chloride With Hydrazine, 
Ammonia and Amines. The UO.Cl.-RNH: systems underwent 
a slow redox reaction giving UO., ligand hydrochloride and 
polymeric materials as the solid products. I. Kalnins and G. 
Gibson. Journal of Inorganic and Nuclear Chemistry, v. 11, 
no. 2, Sept. 1959, p. 115-123. 


1539 Synthesis of Boron Phosphide and Nitride. Synthesis 
involves thermal decomposition of halide addition compounds. 
R. C. Vickery. Nature (Suppl. No. 5), v. 184, July 25, 1959, 


p. 268 


1540 The Sequestration of Metals. Theoretical Considera- 
tions and Practical Applications. After defining sequestration 
and explaining the nature of dative valency, the author con- 
siders the chelate ring and the influence of ligand and metal 
on strength of bond. General consideration of competitions in 
chelate systems is followed by the chemical and physical prop- 
erties of the various types of sequestering agents. Applications 
of these materials are considered first from general principles 
and afterwards under specific industries, analytical chemistry, 
and the biological sciences. Robert L. Smith. 256 pp. 1959. 
MacMillan, New York. (QD411 Sm64s) 


1541 The Chemistry of Boron Hydrides and Related 
Hydrides. Information relative to the “diammoniate of diborane” 
and related structures; mono-, di-, and trimethylamines have 
all been prepared as stable compounds, and vapor-pressure 
measurements, dipole-moment measurements, and Raman spec- 
tra obtained for the series. U. S. Air Force, Wright Air De- 
velopment Center, WADC Technical Report, 59-207, May 
1959, 178 pp. (TL507 Un3.18w Vis.) 


1542 Reactor Technology Report No. 10 — Chemistry. 
Analytical chemistry; spectroscopy; radiochemistry; physical 
chemistry; corrosion and coolant chemistry. U. S. Atomic 
Energy Commission, KAPL-2000-7, Sept. 1959, 62 pp. ( UF 767 
Un3.1ka Contin. ) 


1543* Metallic Compounds. Study covers the classification 
and physicochemical nature of metallic compounds, conditions 
of their formation and formation of their solid solutions, their 
general properties, and a description of their individual classes 
such as the metallic compounds with a valence behavior of 
their atoms, the electrode compounds, the compounds of the 
nickel-arsenide phase type, hydrides, borides, carbides. (In 
Russian.) Metallicheskie soedineniia. I. I. Kornilov and B. K. 
Vul’f. Uspekhi Khimii, v. 28, no. 9, Sept. 1959, p. 1086-1113. 


CHEMISTRY—ORGANIC 


1544* Studies on Mechanically Degraded Cellulose. De- 
adation investigated by reduction with borohydride, hydro- 
Cam, and isolation of the glycitols in the hydrolysate. Anders 
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Assarsson, Bengt Lindberg, and Olof Theander. Acta Chem- 
ica Scandinavica, v. 13, no. 6, 1959, p. 1231-1234. 


1545* Polyorgano-Metallo-Siloxanes. 1. Synthesis of 
Polyorgano-Aluminum-Cobalt-Siloxanes and  Polyorgano. 
Aluminum-Nickel-Siloxanes. (In Russian.) Poliorganometallo- 
siloksany. II. Sintez poliorganoaliumokobal'tsiloksanov i polior- 
ganoaliumonikel'siloksanov. K. A. Andrianov and A. A. Zhda- 
nov. Akademiia Nauk SSSR, Izvestiia, Otdelenie Khimicheskikh 
Nauk, 1959, no. 9, Sept., p. 1590-1594. 


1546 Evaluation of Resonance Effects on Reactivity by 
Application of the Linear Inductive Energy Relationship, 
V. Concerning a cx Scale of Resonance Effects. VI. Con. 
cerning the Effects of Polarization and Conjugation on 
the Mesomeric Order. Data for 88 aromatic reaction series 
(classified according to six reactivity categories) involving un- 
charged m- and p-substituents analyzed according to the results 
of quantitative estimation of resonance effects. obert W, 
Taft, Jr. and Irwin C. Lewis. V1. Robert W. Taft. Jr.. 
Stanton Ehrenson, Irwin C. Lewis, and Richard E. Glick, 
American Chemical Society, Journal, v. 81, Oct. 20, 1959, p. 
5343-5361. 


1547 Organic Reactions Under High Pressure. V. The 
Decomposition of Di-t-butyl Peroxide. Effect of pressures 
up to 7300 kg/cm* on the decomposition of di-t-butyl peroxide 
at 120C in four solvents. Cheves Walling and Gershon 
Metzger. American Chemical Society, Journal, v. 81, Oct. 20, 
1959, p. 5365-5369. 


1548 Mechanism of Hydrogenation of Unsaturated Cyclo- 
propanes. Saturation of the double bond in vinyl- and alky- 
lidenecyclopropanes by catalytic hydrogenation appears to be 
normally accompanied by varying amounts of hydrogenolysis 
of the cyclopropane ring. Effects of substituents on the course 
of this reaction were studied and evidence suggests that hydro- 
genation of the two groups of compounds may proceed through 
a common carbanion intermediate formed by an initial transfer 
of hydride from the catalyst. Edwin F. Ullman. American 
Chemical Society, Journal, v. 81, Oct. 20, 1959, p. 5386-5392. 


1549 Pyrolysis of Esters. XVIII. Synthesis of Nitriles by 
Pyrolysis of Cyanoacetic Esters. Pyrolysis of cyanoacetic esters 
shown to be a convenient and often the best method for their 
transformation into the corresponding nitriles. William J. 
Bailey and John J. Daly, Jr. American Chemical Society, 
Journal, v. 81, Oct. 20, 1959, p. 5397-5399. 


1550 Condensed Cyclobutane Aromatic Compounds. VII. 
Diels—Alder Adducts of Benzocyclobutadiene. Adducts of 
benzocyclobutadiene with two dienes, cyclopentadiene and 
furan. M. P. Cava and M. J. Mitchell. American Chemical 
Society, Journal, vy. 81, Oct. 20, 1959, p. 5409-5413. 


1551 The Preparation of Olefins From Arylsulfonate 
Esters of Alcohols. Dimethy! sulfoxide, hexamethylphosphora- 
mide and, to a lesser extent, dimethyl- and ilatenane 
were found to be excellent non-reacting solvents for the decom- 
position of (—)-menthyl, 8-cholestanyl, cyclohexyl, and 2-octyl 
arylsulfonates to the corresponding olefins. Harold R. Nace. 
American Chemical Society, Journal, vy. 81, Oct. 20, 1959, 
p. 5428-5430. 


1552 Chemistry of Streptimidone, a New Antibiotic. A 
new antibiotic, streptimidone (C:eHssNO,.), has been obtained 
from the culture filtrates of a Streptomyces. The characteristic 
mg properties of the antibiotic have been determined. 

ger P, Frohardt, et al. American Chemical Society, Journal, 
v. 81, Oct. 20, 1959, p. 5500-5506. 


1553 Iodine and Styrene. I. Four Reactions Between 
Iodine and Styrene. I]. The Kinetics and Mechanism of 
the Formation of Styrene Diiodide. I. Daniel S. Trifan 
and Paul D. Bartlett. II. Gideon Fraenkel and Paul D. 
Bartlett. American Chemical Society, Journal, y. 81, Nov. 5, 
1959, p. 5573-5590. 


1554 The Reaction of 2-Substituted Cyclohexanones With 
Organometallic Compounds. 8S. M. McElvain and Rodney 
B. Clampitt. American Chemical Society, Journal, v. 81, Nov. 
5, 1959, p. 5590-5598. 
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1555 Chemistry of Pyrazine and Its Derivatives. II]. The 
Synthesis of Carbinols by the Participation of Methylpyra- 
zine in Aldol-Type Condensations. Several aldehydes and 
ketones condensed with pyrazylmethylsodium to give the corre- 
sponding pyrazylmethylearbinols, PzCH»C(OH)RR’, in fair to 
excellent vields. John D. Behun and Robert Levine. Ameri- 
can Chemical Society, Journal, v. 81, Nov. 5, 1959, p. 5666- 


5669. 


1556 A Method of Synthesis of Long Peptide Chains 
Using a Synthesis of Oxytocin as an Example. Miklos 
Bodanszsky and Vincent Du Vigneaud. American Chemical 
Society, Journal, v. 81, Nov. 5, 1959, p. 5688-5691. 


1557 Potential Steroid Substitutes. 1. Introductory Re- 
marks. The Synthesis of Some Dioxoperhydroanthracenes. 
Il. The Formation of a Spiro Compound in the Attempted 
Preparation of 
dodecahydro-2-anthracenone. Ul. The Preparation of 
Some 2,6-Dioxygenated Hydronaphthalenes and Hydro- 
anthracenes. I. Robert L. Clarke and William S. Johnson, 
Il. Robert L. Clarke, William T. Hunter, and Salvador J. 
Marsala. Ill. Robert L. Clarke and Catherine M. Martini. 
American Chemical Society, Journal, vy. 81, Nov. 5, 1959, p. 
5706-57 24. 


1558 Condensation of t-Butyl Esters With Organic Halides 
in the Presence of Alkali Amides. Alkylation of f-buty! esters 
of acetic acid and its homologs with various organic mono- 
and dihalides effected with good yields by means of LiNH. or 
NaNH, in liquid ammonia. The resulting esters were hydrolyzed 
easily to give the corresponding free mono- and dibasic acids. 
Keiiti Sisido, Yositeru’ Kazama. Hiroshi Kodama, and 
Hitosi Nozaki. American Chemical Society, Journal, vy. 81, 
Nov. 5, 1959, p. 5817-5819. 


1559 Reactions of t-Butyl Peresters. 1. The Reaction of 
Peresters With Olefins. {¢-Buty] peresters react with olefins 
in the presence of Cu or Co salt catalysts to form allylic esters 
in moderate-to-good yields. M. S. Kharasch. George Sosnov- 
sky, and N. C. Yang. American Chemical Society, Journal, v. 
81, Nov. 5, 1959, p. 5819-5824. 


1560 A General Synthesis of the Penicillins. John C. 
Sheehan and Kenneth R. Henery-Logan. American Chemical 
Society, Journal, vy. 81, Nov. 5, 1959, p. 5838-5839. 


1561 Aromatic Substitution. Nitration and Halogenation. 
Discusses in detail several special examples of reactions which 
are particularly appropriately examined in terms of electronic 
theory. Nitration and halogenation form the principal subjects 
of discussion. They are approached within the general frame- 
work of the qualitative theory of organic chemistry, though 
quantitative approaches are not excluded. Preparative methods 
are related to the nature of the agent responsible for the sub- 
stitution, and a wide range of aromatic structures have been 
considered. P. B. D. De La Mare and J. H. Ridd. 252 pp. 
1959. Academic Press, New York. (QD331 D37a) 


1562* Viscosity Relationships of Homologous Hydrocar- 
bon Series. IV. Physical Properties of S-(n-Alkyl)-naph- 
thalenes and p-(n-Alkyl)-diphenyls. (Jn German.) Viscosi- 
titsbezichungen homologer Kohlenwasserstoffreihen. IV. Phy- 
sikalische Eigenschaften von §-(n-Alkyl)-naphthalinen und 
p-(n-Alkyl)-diphenylen. Herbert Kélbel. Dieter Klamann, 
Ernst Arends, and Wolfgang Looman, Brennstoff-Chemie, vy. 
40, no. 9, Sept. 23, 1959, p. 281-285. 


1563* Synthesis, Reactions, and Properties of Some 
Highly Hindered Diphenyl Ethers. Synthetic methods that 
must be used in the face of the very great ease of disruption 
of the ethereal linkage. Marjorie Allen and R. Y. Moir. 
yews Journal of Chemistry, v. 37, Nov. 1959, p. 1799-1809 
+ 1 plate. 


1564* Syntheses in the Terpene Series. VIII. Synthesis 
of the cis- and trans-lsomers of 7,7,10-Trimethyldecal-1- 
one. A Convenient Modification of the Brown Hydration 
Reaction. Franz Sondheimer and Saul Wolfe. Canadian 
Journal of Chemistry, v. 37, Nov. 1959, p. 1870-1880. 


1565 Preparation and Some Properties of N-(4-Dimethyl- 
amino-3 :5-dinitrophenyl) Maleimide and the Correspond- 
ing Derivative of Maleamic Acid. R. W. Burley and T. 
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Haylett. Chemistry © Industry, 1959, no. 41, Oct. 10, p. 


1285-1286. 
1566* On Steroids. XXXIX. Epimeric 2- and 4-Bromo 
Derivatives of Androstan-3-one. The epimeric 2- and 4-bromo 
derivatives of androsterone, androstan-3a, 178-diol, androstan- 
3,17-dione and dihydrotestosterone have been prepared. The 
starting bromo-hydrins were prepared by ring-opening of the 
parent epoxides. The structures of the above substances have 
been proved. The infrared spectra of the epimeric 2- and 
4-bromo-3-keto derivatives and their optical rotations are dis- 
cussed. J. Fajkoi and F. Sorm. Collection of Czechoslovak 


Chemical Communications, v. 24, no. 9, Sept. 1959, p. 
3115-3135. 
1567* Dihydro-5,10-dibenzo-3,4:8,9-pyrene and Dihydpro- 


5.8-dibenzo-3,4:9,10-pyrene. In the reduction of dibenzo-3,4: 
8,9-pyrene-5,10-quinone and dibenzo-3,4:9,10-pyrene-5,8-qui- 
none by means of Zn powder, some dihydro-5,10-dibenzo-3,4: 
8,9-pyrene and dihydro-5,8-dibenzo-3,4:9,10-pyrene are formed 
in addition to the corresponding completely aromatic hydrocar- 
bons. (In French.) Sur le dihydro-5.10 dibenzo-3.4 : 8.9 pyréne 
et le dihydro-5.8 dibenzo-3.4:9.10 pyrene. Nguyen P. Buu- 
Hoi and Denise Lavit. Comptes Rendus Hebdomadaires des 
Séances de l Académie des Sciences, v. 249, no. 15, Oct. 12, 
1959, p. 1364-1366. 


1568 The Photobromination of Methanol and Formalde- 
hyde. I. The Products. With methanol, the products are CO, 
HBr, CH,Br, and water. With formaldehyde, the products are 
CO, HBr, and sym-dibromodimethylether. Mechanisms are 
proposed to account for these products. E. Buckley and E, 
Whittle. Faraday Society, Transactions, vy. 55, Sept. 1959, p. 
1536-1542. 


1569* Studies in Heterocyclic N-Oxides. 1. Raman Spee- 
tra of Pyridine N-Oxide and Its Solutions. K. Ramaiah and 
V. R. Srinivasan. Indian Academy of Sciences, Proceedings, v. 
50, sec. A, no. 3, Sept. 1959, p. 213-218. 


1570° Triethylenediamine. Physical, Chemical, and Cata- 
lytic Properties. Adalbert Farkas, G. A. Mills, W. E. Erner, 
and J. B. Maerker. Journal of Chemical and Engineering Data, 
v. 4, no. 4, Oct. 1959, p. 334-335. 


1571* Potential Chemotherapeutic Compounds. HI. De- 
rivatives of 2-Aminodiphenylamine and '.N-Bis(4-amino- 
pheny!l)-alkylamines. New derivatives of 2-aminodiphenyla- 
mine, including carboxamides, sulfonamides, heterocyclic ana- 
logues, and a condensation product with D-glucuronolactone, 
were prepared. Several proved to be less toxic, but also less 
tuberculostatic, than the parent amine. Milton C. Kloetzel, et 
al. Journal of Medicinal and Pharmaceutical Chemistry, vy. 1, 
no. 3, June 1959, p. 197-211. 


1572* Crystallization of an Anthracene Fraction. During 
the cooling of an anthracene fraction, anthracene, carbazole, 
phenanthrene, fluorene, and diphenylene sulfide, which form 
solid solutions, contribute to the formation of the solid phase. 
All remaining compounds enter into the composition of a liquid 
phase and are observed in raw anthracene only because of the 
presence of this phase. The yield of raw anthracene can be 
decreased because of the crystallization of its fraction. (Jn 
Russian.) Kristallizatsiia antratsenovoi fraktsii. B. M. Pats, A. 
S. Nepomniashchaia, and L. 1. Khlopkova, Koks i Khimiia, 
1959, no. 9, p. 41-45. 


1573 Structure of a-Hydroxyacetylene Complexes of Plati- 
num (II). This study involved preparation of a series of com- 
plexes of a-hydroxyacetylenes and their methyl ethers, com- 
paring their stabilities, and examining their infrared spectra to 
see whether the hydroxy! groups contribute in some direct way 
to the stability of the complexes. J. Chatt, L. A, Duncanson, 
and R. G. Guy. Nature, v. 184, Aug. 15, 1959, p. 526-527. 


1574* Chemical Structure and Odour. The relationship be- 
tween these features is reviewed. M. H. Klouwen. Perfumery 
and Essential Oil Record (Special No., Golden Jubilee), Sum- 
mer 1959, p. XXVII-XXXIII. 


1575 Progress in the Chemistry of Organic Natural Prod- 
ucts. This is the 17th volume of a collection of studies on 
progress in biochemistry. It covers important developments in 
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the field of natural products and includes such topics as flavones 
and isoflavones, progress in the chemistry of vitamin D and its 
derivatives, recent progress in the chemistry of bitter principles 
of plants, occurrence and metabolism of simple indoles in plants, 
biochemical aspects of disease in plants, eed structure of 
the normal human hemoglobins, paleobiochemistry and organic 
geochemistry, electron gas theory of the color of natural and 
artificial dyes: applications and extensions. L. Zechmeister, 
editor. v. 17, 515 pp. 1959. Springer-Verlag, Vienna, Austria. 
(QD245 F77c Vis.) 


1576* Investigations on Thymol. XII. Formation and 
Structure of the Ketones Derived From Para-Thymol. A 
comparative study of the acetylation, chloracetylation, benzoyla- 
tion, phenacetylation and octanoylation of the methyl ether of 

ara-thymol. By interpreting the IR spectra of the ketones and 

y cross-checking the reaction linkages, it is possible to confirm 
the high reactivity of the second peak of the para-thymol mole- 
cule. (In French.) Recherches sur le thymol. XII. Formation 
et structure des cétones dérivées du para-thymol. René Royer, 
Pierre Demerseman, Robert Michelet, and Andrée Cheutin. 
Société Chimique de France, Bulletin, 1959, nos. 7-8, July- 
Aug., p. 1148-1157. 


1577* Effects of the Structure on the Properties of the 
lon Exchange Resins. I. Synthesis of the Monomers. II. 
Development of the Polymers. Il. Exchange Capacity and 
Neutralization Curves. IV. Neutralization Compared by 
Means of the Hydrochloric, Nitric and Sulfuric Acids. 
Selective Exchange Coefficients. (In French.) Influence de la 
structure sur les propriétés des résines échangeuses d’anions. I. 
Synthése des monoméres. II. Elaboration des polyméres. III. 
Capacité d’échange et courbes de neutralisation. IV. Neutralisa- 
tion comparée par les acides chlorhydrique, nitrique et sul- 
furique. Coefficients d’échange sélectif. Erie Sélégny. Société 
Chimique de France, Bulletin, 1959, nos. 7-8, July-Aug., p. 
1275-1305. 


1578 Syntheses of Heterocyclic Compounds. A collection 
of methods of synthesizing numerous furan derivatives. A. L. 
Mndzhoian, editor. (Translated from the Russian by A. E. 
Stubbs), v. I-II, 155 pp. 1959. Consultants Bureau, New York. 
(QD400 Si69tr). 


1579* Poly-isooxazoles. Reaction of hydroximic chlorides on 
acetylenic Grignerd reagents applied to the synthesis of un- 
known poly-isooxazoles. Some linear poly-isooxazoles of un- 
equivocal structure were prepared. G. Gaudiano, A. Quilico, 
and A. Ricca. Tetrahedron, v. 7, nos. 1/2, Sept. 1959, p. 24-30. 


1580 The Configurational Relationship of 1,2,2-Triphenyl- 
ethylamine and 1,2,2-Triphenylethanol. The determination 
of the relationship of the configurations of optically active 
1,2,2-triphenylethylamine and 1,2,2-triphenylethanol and _ es- 
tablishment of the absolute configurations of the compounds of 
the 1,2,2-triphenylethyl system. J. B. Christie. U. S. Atomic 
Energy Commission, ORNL-2786, Oct. 12, 1959, 73 pp. 
( UF767 U3o Contin. ) 


1581 The Crystal Structures of Several Organic Com- 
pounds. Investigation deals with carbon tetrabromide, p-xylene, 
propionic acid, and n-butyric acid. Frederick J. Strieter. U. S. 
Atomic Energy Commission, UCRL-8906, Sept. 18, 1959, 39 
pp. ( UF767 U3u Contin. ) 


1582* Diacetylenes and Their Derivatives. A study cover- 
ing methods used in the production of diacetylenes and their 
derivatives, such as dimerization of monosubstituted acetylenes, 
organomagnesium synthesis, and dehalogenation of halide de- 
rivatives; the physical properties of diacetylene, explosiveness, 
purification and analytical determination, its chemical properties 
as well as those of its derivatives; properties of ethynyl vinyl 
compounds. (In Russian.) Diatsetilen i ego proizvodnye. M. F. 
Shostakovskii, A. V. Bogdanova, and G. K. Krasil’nikova. 
Uspekhi Khimii, v. 28, no. 9, Sept. 1959, p. 1052-1085. 


1583* Infrared Spectroscopic Investigations of Inclusion 
Compounds of Urea and Thiourea. A qualitative comparison 
of the IR spectra of urea, n-eicosane, and urea-n-eicosane 
inclusion compounds was drawn. Inclusion compounds of 2,3- 
dimethylnaphthalene, decaline, and chloroform in thiourea 
proved that there is no deviation from the normal type. (In 
German.) Infrarotspektroskopische Untersuchungen an Einschlu- 


ssverbindungen des Harnstoffs und Thioharnstofls. R. Mecke 
and W. Kutzelnigg. Zeitschrift fiir Analytische Chemie, y. 
170, no. 1, 1959, p. 114-120. 


1584* Investigations in the Field of Conjugate Systems, 
CVII. The Order of Addition of Chlorine — Iodine to 
Vinyl Acetylene Hydrocarbons. This order is qualitatively 
the same as the order of addition of Br. Vinyl acetylene and 
propenyl acetylene give 1,4-additions and additions in the 
acetylene bond, vinylalky] acetylenes and isopropeny] acetylene 
additions in the ethylene bond, the latter compound with an 
admixture of 1,3-diene chlorine -++- iodine. (In Russian.) Issledo- 
vaniia v oblasti sopriazhennykh sistem. CVII. O  poriadke 
prisoedineniia khlorioda k vinilatsetilenovym uglevodorodam. 
A, A. Petrov and lu. I. Porfir’eva. Zhurnal Obshchei Khimii, 
v. 29, no. 9, Sept. 1959, p. 2830-2837. 


1585* Aminoketones of the 4-Quinazolone Series as Febri- 
fugine Analogues. I. Acetone and Methylethylketone De. 
rivatives. The bromination of 3-acetony]-4-quinazolone occurs 
with formation of bromomethy][4-quinazolonyi-( 3) ]methylke- 
tone. During the reaction in an anhydrous benzene bromo- 
medium with diethy] 
amine, morpholine, and piperidine, it is easy to obtain the 
corresponding aminomethyl-[4-quinazolony]( 3) ]methylketones. 
(In Russian.) Aminoketony riada 4-khinazolona kak analogi febri- 
fugina. I. Proizvodnye atsetona i metiletilketona. O. Iu Magid- 
son and Lu lui-khua. Zhurnal Obshchei Khimii, v. 29, no. 9, 
Sept. 1959, p. 2843-2851. 


1586* Hydration of Unsaturated Compounds in the 
Presence of Colloidal Palladium. XIII. Hydration of Car- 
bocyclic Enin Hydrocarbons. (Jn Russian.) Gidrirovanie nepre- 
del’nykh soedinenil v prisutstvii kolloidnogo palladiia. XII. 
Gidrirovanie karbotsiklicheskikh eninovykh uglevodorodov. Kh. 
V. Bal’ian and N. A. Borovikova. Zhurnal Obshche Khimii, 
v. 29, no. 9, Sept. 1959, p. 2882-2889. 


1587* Reaction of a-Oxides of the Acetylene Series With 
Diamines. A New Method to Obtain Dipyrroles. (In Russian.) 
Vzaimodeistvie a-okisel atsetilenovogo riada s diaminami, 
Novyi metod polucheniia dipirrolov. F. la. Perveev and E. 
Martinson. Zhurnal Obshchei Khimii, vy. 29, no. 9, Sept. 1959, 
p. 2922-2927. 


1588* Synthesis of Hydrocarbons. LXXI. Synthesis of 
Dineoalkyls C,,H..—C,.H;.. By means of a previously devel- 
oped general method of dineoalkyl synthesis (the two-stage 
Grignard-Wiirtz reaction) on the basis of isoprene, dineoalky| 
of the following composition C..-C,.:3,3,6,6-tetramethy] octane 
(dineohexyl) as well as new 3,3,6,6-tetramethyl nonane, 2,3,3,6, 
6-pentamethyl octane, and 4,4,7,7-tetramethyl decanes were 
ee. (In Russian.) Sintez uglevodorodoy LXXI. Sintez 
ineoalkilov CisHoe-CisHoo. R. Ia. Levina, 1. Baukh, P. A. 
Kaikaris, and E. G. Treshchova. Zhurnal Ohshchei Khimii, 
v. 29, no. 9, Sept. 1959, p. 2945-2950. 


1589* Investigation in the Furan Series. I]. Reaction of 
Compounds of the Furan Series With Diethyl Esters of 
Azodicarboxylic Acid. Furan and 2-methy!furan react with 
the diethyl ester of azodicarboxylic acid according to the 
scheme of the diene synthesis with formation of 3,6-endoxo- 
1,2-dicarbethoxy-A4-tetrahydropyridazine and correspondingly 
of 3-methyl a- 
zine. Fury] alcohol reacts with the diethyl ester of the azocar- 
boxylic acid with formation of diethy! ester N-(2-furoxy)- 
hydrazodicarboxylic acid. (In Russian.) Issledovanie v riadu 
furana. II. Vzaimodeistvie soedinenil riada furana s dietilovym 
efirom azodikarbonovol kisloty. Iu. K. Iur’ew and N. 
Zefirov. Zhurnal Obshchei Khimii, v. 29, no. 9, Sept. 1959, 
p. 2954-2960. 


CHEMISTRY—PHYSICAL 


1590 The Reaction of Bromine Trifluoride and Fluorine 
to Form Bromine Pentafluoride. Kinetics of the gas phase 
reaction of BrF; and F: to form BrF; from 68 to 121C ina 
Ni reactor and with the initial pressures varying from 30 to 
300 mm. The reaction is biomolecular homogeneous, and has an 
activation energy of 16.4 keal. Harris E. Kluksdahl and 
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Geerge M. Cady. American Chemical Society, Journal, v. 81, 
Oct. 20, 1059, p. 5285-5286. 


1591 The Solubility and Complexing Properties of Oxyte- 
tracycline and Tetracycline. II]. Interactions in Aqueeus 
Solution With Model Compounds, Biochemicals, Metals, 
Chelates, and Hexametaphosphate. Extension of the inves- 
tigation of complexing tendencies of oxytetracycline to (a) a 
series of isomer, multifunctional aromatic compounds, (b) 
certain biochemicals, (c) Ca and Mg ions, both free and as 
chelates, and (d) hexametaphosphate. Takeru Higuchi and 
Sanford Bolton. American Pharmaceutical Association, Journal 
(Scientific Ed.), v. 48, Oct. 1959, p. 557-564. 


1592* Application of Redox Resins (Electron Exchang- 
ers). The application of a hydroquinone-phenol-formaldehyde 
resin in oxidized form (quinone-form) for the dehydrogenation 
of hydrazobenzene, cysteine, ascorbic acid, tetrahydronaphtha- 
lene, as well as reduced cozymase (DPNH), is described. The 
enrichment with H.O,., which results by running an oxygen- 
containing solution through a redox resin column, the redox 
resin being in the reduced ( hydroquinone ) form, is investigated. 
(In German.) Anwendung von Redoxharzen (Elektronenau- 
stauschern). G. Manecke, Ch. Bahr. and Ch. Reich. Ange- 
wandte Chemie, v. 71, no. 20, Oct. 21, 1959, p. 646-650. 


1593* Peroxides in Carbon Black. The varying ability of 
carbons to oxidize Fe'', to produce HO. when exposed to air 
in an acid medium, and to form a latent photographic image, 
was studied on a graded set of carbon blacks. V. A. Garten 
and K. Eppinger. Australian Journal of Chemistry, v. 12, no. 
3, Aug. 1959, p. 394-406. 


1594* Kinetics of the Hydrolysis and Aminolysis of N- 
Acetyl-pyrazoles and N-Acetyl-1,2,3-triazoles. The neutral 
hydrolysis of N-acetyl-pyrazole and N-acety!l-1,2,3-triazole oc- 
curs more slowly than the neutral hydrolysis of the isomer 
compounds N-acetyl-imidazole and N-acetyl-1,2,4-triazole. The 
speed of reaction constants of 4-substituted N-acetylpyrazole is 
located on the Hammett loci for the p-substituents on the 
benzene ring. (In German.) Kinetik der Hydrolyse und Amino- 
lyse von N-Acetyl-pyrazolen und N-Acetyl-1,2,3-triazolen. Ru- 
dolf Hiittel and Jakob Kratzer. Chemische Berichte, v. 92, 
no. 9, 1959, p. 2014-2021. 


1595 Conference on Hyperconjugation. Book contains the 
major papers and authoritative discussions following them, 
presented at the 1958 Conference of Hyperconjugation at 
Indiana University. 168 pp. 1959. Pergamon Press, New York. 


(QD472 C76ch) 


1596 lonie Mobilities in lon-Exchange Resins. Hl. Elee- 
trical Conductivities of Phenolsulphonic Resins. Specific 
conductances of these resins in their H, Li, Na, K, Rb, Cs, Sr, 
and Ba forms were determined, each at a number of different 
water contents, by an improved technique wtih an accuracy of 
+ 0.5%. A. O. Jakubovic, G. J. Hills, and J. A, Kitchener. 
Faraday Society, Transactions, v. 55, Sept. 1959, p. 1570-1579. 


1597 Free Radicals. An Introduction. Means of production, 
physical properties, and methods of study of radicals are 
considered, along with the quantitive aspect of elementary 
reactions involving radicals; consideration is given to work in 
the gas phase and in solution. A. F. Trotman-Dickenson. 142 
pp. 1959. John Wiley & Sons, New York. (QD47i T75f) 


1598* Binary Solutions of Saturated Hydrocarbons. Prop- 
erties of pairs of hydrocarbon liquids containing equal ratios 
of identical hydrocarbon segments were ceed. Liquids 
composed of one or more saturated hydrocarbons were chosen, 
thus providing comparisons free of the difficulty isolable effects 
of differing intermolecular force fields. Joseph A. Dixon. 
Journal of Chemical and Engineering Data, v. 4, no. 4, Oct. 
1959, p. 289-294. 


1599* Vapor Pressures and Freezing Points of 30 Or- 
ganics. For 29 compounds, the constants in the Antoine vapor 
_— equation were determined from experimental data 
y a least squares method using an automatic computer. 
R. A. McDonald, S. A. Shrader, and D. R. Stull. Journal 
a and Engineering Data, v. 4, no. 4, Oct. 1959, p. 
311-313. 


Sla 


1600 Micrewave Spectrum and Internal Rotation of 1- 
Chlore-2-butyne. Vietor W. Laurie and David R. Lide, Jr. 
Journal of Chemical Physics, v. 31, Oct. 1959, p. 939-943. 


1601 Equation of State and Thermodynamic Properties 
of Gases at High Temperatures. 1. Diatomic Molecules. 
Methods for evaluating the thermodynamic properties of assem- 
blies of chemically reacting unionized atoms. O. Sinanoglu and 
K. S. Pitzer. Journal of Chemical Physics, v. 31, Oct. 1959, 
p. 960-967. 


1602 Activity Concept in Radiation Chemistry. Decomposi- 
tion of aqueous solutions by ionizing radiations has been inter- 
preted by assuming an initial solvent decomposition into H 
atoms and OH ms 4 Radical recombination gives rise to 
the observed molecular products H. and H.,O.. H. A. Mahl- 
man. Journal of Chemical Physics, v. 31, Oct. 1959, p. 993-995. 


1603 Further Studies of the Pyrolysis of Dimethyl! Ether. 
Pyrolysis of dimethyl ether over the pressure range 35 to 400 
mm Hg and the temperature range 750 to 820K in a quartz 
flask. Sidney W. Benson and D. V. S. Jain. Journal of 
Chemical Physics, v. 31, Oct. 1959, p. 1008-1017. 


1604° = Stability of Emulsions of Water in Oil. I. The 
Correlation Between Electrokinetic Potential and Stability. 
Il. Charge as a Factor of Stabilization Against Flocculation. 
W. Albers and J. Th. G. Overbeek. Journal of Colloid Science, 
v. 14, no. 5, Oct. 1959, p. 501-518. 


1605* Catalytic Purification of a Krypton-Xenon Concen- 
trate From Hydrocarbons. For the catalytic purification of 
microconcentrations of hydrocarbons, especially of CH, the 
best results from the catalyst specimens tested were given by 
pure active alumina used at the optimum temperature of 550 C. 
The increase of the volume rate from 7 to 400 hr“ had no 
effect on the degree of oxidation. In a pure medium the oxida- 
tion of the hydrocarbons in microconcentrations at 700 and 
750 C occurred mostly in the gas phase. (In Russian.) Kataliti- 
cheskaia ochistka kriptono-ksenonovogo kontsentrata ot uglevo- 
dorodov. M. P. Korsh and V. M. Martynovwa,. Kislorod, vy. 12, 
no. 4, 1959, p. 29-35. 


1606* <A Contribution to the Problem of the Reduced 
Representation of the Dielectric Spectrum in High Poly- 
mers. From dielectric measurements of a polyisobutyl ether- 
decahydronaphthalene system, a reduced representation is 
obtained. According to the type of reduction, the line curve 
can have the shape of a closed curve or of a group of dis- 
persed curves. The method is usable for an over-all estimation 
of the behavior studied. The conditions of the loss of details, 
especially as regards the blurring around the main point of 
dispersion, are examined. (In German.) Zur Frage der reduzier- 
ten Darstellung des dielektrischen Spektrums bei Hochpoly- 
meren. F. H. Miiller and K. Huff. Kolloid-Zeitschrift, v. 166, 
no. 1, Sept. 1959, p. 44-47. 


1607* Membranes for Osomotic Pressure Measurement. 
Influence of membranes upon the measurement of osmotic 
pressure is reviewed: influences of membrane species, sorption 
effects, membrane asymmetries, mechanical, thermal, and chem- 
ical stabilities, different trivial errors, permeation of solvents 
and polymers, and the Staverman effect. (In German.) Mem- 
branen fiir osmotische Messungen. F. Patat. Makromolekulare 
Chemie, v. 34, Oct. 1959, p. 120-138. 


1608* Inorganic High Polymers With Distorted Common 
Salt Structure. The characteristic tetrahedral bond of the 
light elements (C, N, O) changes with increasing atomic 
weight in the case of the ploymeric modifications of the metal- 
loids and their compounds of each other. The type of linkage 
changes from this tetrahedral bond to a distorted octahedral 
bond (with preferred and non-preferred bond directions ) 
finally to an ideal octahedral bond (with 6 adequate mesomeric 
semibonds). (In German.) Anorganische Hochpolymere mit 
verzerrter Kochsalzstruktur. Heinz Krebs. Makromolekulare 
Chemie, v. 34, Oct. 1959, p. 216-230. 


1609 Investigation of the Interaction of Alkyl lodide 
Vapours With a Carbon Surface by Kinetic and Isotopic 
Methods. Rate of desorption of ethyl, propyl, and butyl iodides 
adsorbed by active C was examined at various temperatures. 
From the desorption curves obtained, the kinetic equation of 
desorption, the activation energies of desorption, and the corre- 
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sponding partition functions were determined. I. Kende, L. 
uczi, and D. Gal. Physics and Chemistry of Solids, y. 10, 
no. 4, Aug. 1959, p. 321-325. 


1610* Determination of the Composition and Stability 
Constants of Complex Cerium Oxalates by the Ion Ex- 
change Method. (Jn Russian.) Opredelenie sostava j konstant 
ustoichivosti kompleksnykh oksalatov tseriia metodom ionnogo 
obmena. K. B. Zaborenko, A. V. Zaval’skaia, and V. V. 
Fomin. Radiokhimiia, v. 1, no. 4, 1959, p. 387-390. 


1611* State of Microscopic Amounts of Radioelements in 
Solutions. XI. Electrophoretic Mobility of Polonium in 
Aqueous Solutions. XII. Investigation of the State of 
Polonium in Aqueous Solutions by the Electrochemical 
Method. XIII. Investigation of the State of Polonium in 
Aqueous Solutions by the Methods of Ultrafiltration and 
Adsorption by Glass. (In Russian.) Sostoianie mikrokolichestv 
radioelementov v rastvorakh. XI. Elektroforeticheskaia pod- 
vizhnost’ poloniia v vodnykh rastvorakh. XII. Issledovanie 
sostoianiia poloniia v vodnykh rastvorakh elektrokhimicheskim 
metodom. XIII. Issledovanie sostoianiia poloniia v vodnykh 
rastvorakh metodami ul'trafil’tratsii i adsorbtsii steklom. I. E. 
Starik and N. 1, Ampelogova. Radiokhimiia, v. 1, no. 4, 1959, 
p. 414-429, 


1612* Self-Diffusion of Benzene and Diffusions of Sulfur 
and Iodine in Benzene Under Pressure. Se!lf-diffusion coeffi- 
cient of benzene and the diffusion coefficients of S and I in 
benzene were determined over the temperature range from 15 
to 51 C and over the pressure range from 1 atm to 900 kg/cm’. 
Hiroyuki Hiraoka, Jiro Osugi, and Wasaburo Jono. Review 
of Physical Chemistry of Japan, vy. 28, no. 2, 1958, p. 52-60. 


1613* Behavior of the Iso and Heteropolyacids in an 
Acid Medium. The molybdic acid Mo,O,;H, is a strong diacid; 
its K, and Ke constants have been determined. In a perchloric 
medium it disintegrates under the effects of the H ions, giving 
the basic cation Mo.OvH. In the presence of HC] and H.SO,, 
MoO.Cl. and [MoO;.So,H:]H* complexes are formed. Other 
hydrochloric compounds are suspected in a very concentrated 
hydrochloric medium. (In French.) Comportement des iso et 
héteropolyacides en milieu acide. Frangoise Chauveau, Pierre 
Souchay, and Robert Schaal. Sociéte Chimique de France, 
Bulletin, 1959, nos. 7-8, July-Aug., p. 1190-1196. 


1614* Crystallochemical Study of Nickel Monosulfide. 
Based on a crystallochemical study of hexagonal NiS and on a 
thermodynamic investigation of NiS, and on a comparison of 
the tests with those performed with CoS, it was found that 
hexagonal NiS is a non-stoichiometric phase. It can offer up to 
6% of the vacancies of Ni, responsible for the variations in 
composition. (In French.) Etude cristallochimique du mono- 
sulfure de nickel. Mare Laffitte. Société Chimique de France, 
Bulletin, 1959, nos. 7-8, July-Aug., p. 1211-1222. 


1615* Effects of Argon and of Dissolved Oxygen in 
Potassium Chloride Solutions Subjected to Oxidation by 
Means of Ultrasonic Waves. When the concentration of KC! 
varies from M/1000 to 3M the H,.O.z yield is practically con- 
stant up to concentrations C==M/2 in the presence of Ar, C=M 
in the presence of Oz, then it decreases. The amount of Cl. 
pone reaches a maximum with concentrations C=M/2 in 
the presence of Ar, C=M in the presence of Os. In the pres- 
ence of Ar the liberation of halide is low, although always 
higher than in the case of O,. (In French.) Influence de l'argon 
et de l’oxygéne dissous dans les solutions de chlorure de potas- 
sium soumis a l’oxydation provoquée par les ultrasons. Henri 
Guéguen. Société Chimique de France, Bulletin, 1959, nos. 
7-8, July-Aug., p. 1254-1258. 


1616* Polarographic Behavior of Trivalent Antimony De- 
pending on the pH of the Solution. (Jn Russian.) Poliarogra- 
ficheskoe povedenie trekhvalentnoi sur’‘my vy zavisimosti ot pH 
rastvora. 1. 4. Voloshchenko. Ukrainskit Khimicheskit Zhurnal, 
v. 25, no. 5, 1959, p. 576-580. 


1617 Surface Chemical Compounds and Their Role in 
Adsorption Phenomena. Reports and addresses made at the 
Conference on Adsorption, held at the Department of Chem- 
istry of Moscow State University—first session: devoted to in- 
vestigations of the influence of surface oxides and the structure 
of activated charcoals and carbon blacks on the adsorption 
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of vapors and the differential heats of adsorption; the second 
session: questions of the chemistry of the surface, and the 
structure of silica, gels, aluminum silicate gels, and porous 
glasses, and the sae of chemical modification of their 
surfaces on the adsorption properties; third session: infrared 
spectra and dielectric properties of surface chemical compounds 
and adsorption layers are considered; fourth session: devoted 
to questions of the formation and breakdown of surface forms 
in catalysis with the object of elucidating the relation of 
adsorption to catalysis. A. V. Kiselev, editor. U. S. Atomic 
Energy Commission, AEC-tr-3750, Sept. 1959, 403 pp. ( UF767 
Un3.lae Contin. ) 


1618 Thermodynamic Properties of Solid Bismuth Chlor-. 
ides. Thermodynamic stability of solid BiC] with respect to 
its disproportionation products, Bi(s) and BiCl, (g), has been 
determined from 127 to 242C. This was accomplished by 
measuring the pressure of BiCls gas over the solid subhalide 
and over pure BiCl; by the Knudsen technique. A. J. Darnell 
and S. J. Yosim. U.S. Atomic Energy Commission, N AA-SR- 
3827, 11 pp. (UF767 Un3.1na Centin. ) 


1619 Mass Spectrometric Study of the Vapor State of 
Silver Halides. Mass spectra of AgCl, AgBr, and AglI vapor 
were studied; ratios of heats of activation tor vaporization were 
measured for various vapor species in LiBr, Lil, NaCl, KCl, 
and KI. H. M. Rosenstock, J. R. Walton, and L. K. Brice, 
Jr. U. S. Atomic Energy Commission, ORNL-2772, Sept. 30, 
1959, 11 pp. ( UF 767 U3o Contin. ) 


1620 Low-Temperature Heat Capacity and High-Tempera- 
ture Heat Content of Cerous Fluoride. E. G. King and A, 
U. Christensen, U.S. Bureau of Mines Report of Investigations 
5510, 1959, 7 pp. (TN21 Un3r Vis.) 


1621* Mechanism of Hydrogen Peroxide Formation in 
Ultrasonic Field. Contemporary achievements concerning the 
mechanism of H.O, formation in water treated with ultrasonic 
waves. (In Polish.) Mechanizm tworzenia sie nadtlenku wodoru 
w polu ultradzwiekowym. Wiktor Wawrsycezek. Wiadomosci 
Chemiczne, vy. 13, Aug. 1959, p. 383-390. 


1622* Single Crystal Investigations in Connection With 
the Problem of Hydrargillite Dehydration. Single crystals 
of hydrargillite were first heated in vacuo at 350C and then 
up to 1000 C in air. The break-down products, p and n-Al.O, 
and corundum were subjected to microscopic od X-ray exami- 
nation. It was found that the crystallites of the structures 
resulting from the break-down did not exhibit a random 
arrangement but, on the contrary, showed definite orientation. 
(In German.) Einkristalluntersuchungen zum Problem der Hy- 
drargillit-Entwisserung. H. Saalfeld. Zeitschrift fiir Kristallo- 
graphie, v. 112, Oct. 1959, p. 88-96. 


1623* Methods for the Determination of the Equilibrium. 
and Growth Planes of Homopolar Crystals During the 
Adsorption of Foreign Substances. The conditions are formu- 
lated for the appearance of the faces (001), (O11), and (111) 
in simple cubic homopolar lattices under the influence of ad- 
sorption of foreign substances. Consideration is given to the 
interaction energies (W:, Wi) between first and second nearest 
neighbors in the crystallizing substance. The adsorption is 
referred to the model suggested by Stranski. Mean desorption 
energies (AW) are ascribed to the different degrees of adsorp- 
tion. (In German.) Methoden zur Ermittlung der Gleichge- 
wichts- und Wachstumsflichen von homdéopolaren Kristallen 
bei der Adsorption von Fremdstoffen. R. Lacmann. Zeitschrift 
fiir Kristallographie, v. 112, Oct. 1959, p. 169-187. 


1624* Electron Interferences in Super-Imposed Crystal 
Layers. I. Oriented Artificial Growth of Microerystals of 
Molybdenum Disulfide. The arrangement of the numerous 
double-diffraction spots shows that between the two super- 
imposed crystal layers discrete, crystallographically distinct 
rotation angles generally exist. From this the conclusion may 
be drawn that, in addition to the absolute minima of grain 
boundary energy existing in the case of parallel orientation, 
further relative minima must be present. (Jn German.) Elek- 
troneninterferenzen an tibereinanderliegenden Kristallschichten. 
I. Orientierte Verwachsung von Mikrokristallen aus Molybdiin- 
disulfid. Joachim Stabenow. Zeitschrift fiir Kristallographie, v. 
112, Oct. 1959, p. 289-311. 
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1625* Curved X-Rays in Weakly Deformed Crystal Lat- 
tice. A. The Laue Case of Interference. B. The Bragg 
Case of Interference. (In German.) Gekriimmte Rontgen- 
strahlen im Schwach verformten Kristallgitter. A. Laue-Fall 
der Interferenz. B. Bragg-Fall der Interferenz. G. Hildebrandt. 
Zeitschrift fiir Kristallographie, v. 112, Oct. 1959, p. 312-361. 


1626" X-Ray Structure Analysis of trans-Dichlorodieth- 
ylenediamine-Cobalt-IIL_ Chloride. Two-dimensional Patter- 
son and Fourier syntheses lead to the determination of all the 
atomic co-ordinates. The appearance of the Co complex ion is 
that of a slightly deformed octahedron in the center of which 
lies the Co atom. The four N atoms lie together with the Co 
atom in a single plane. The C atoms of the ethylenediamine 
bridge lie outside this plane. (In German.) Réntgenstruktur- 
analyse des K. 
A. Becker, G. Grosse, and K. Plieth. Zeitschrift fiir Kristallo- 
graphie, v. 112, Oct. 1959, p. 375-384. 


1627* Thermodynamic Properties of Halogen Substituted 
Cadmium Hydrates and Ammines. IV. Approximate general 
formulas were obtained for determining the heats of formation, 
and partially of the free energies, the logarithms of the chemical 
equilibrium constants log, the entropy, and the molar heat 
capacities for a large number of crystal hydrates and ammines 
of Cd in the solid state at 25 C. (In Russian.) Termodinami- 
cheskie svoistva galogenidov kristallogidratov i ammiakatov 
kadmiia. IV. P. G. Maslov. Zhurnal Fizicheskoi Khimii, v. 33, 
no. 9, Sept. 1959, p. 1951-1953. 


1628* The Dipole Moments and Structure of Disulfides. 
The dipole moments in benzene solution of the following di- 
sulfides: di-n-propy! (1.98), di-n-butyl (1.99), di-n-octyl 
(1.99), di-n-myristy! (1.97), di-p-diphenyl (2.20), di-p-nitro- 
benzyl (4.97), di-p-methoxyphenyl] (3.11), di-2,4,5-trichloro- 
phenyl (1.15), p-methoxvdibenzoy! (2.50), dibenzoyl (1.1) 
have been measured at 25 C and of dibenzoyl-disulfide (1.1) 
at 40 C. (In Russian.) Dipo!nye momenty i stroenie disul’fidov. 
V. N. Vasileva and E. N. Guryanova. Zhurnal Fizicheskoi 
Khimii, v. 33, no. 9, Sept. 1959, p. 1976-1981. 


1629* Intramolecular Hydrogen Bonds and the Dipole 
Moments of Organic Compounds. Nitroanilines and 
Their N-Methyl- and N.N-Dimethyl Derivatives. The results 
of determinations of the dipole moments of aniline, methyl- 
aniline, dimethylaniline, and their ortho, meta, and para deriva- 
tives in benzene and dioxane are presented. The effect was 
examined on the dipole moment of intramolecular H_ bonds, 
mutual disposition of the functional groups of the molecule, 
substitution of benzene for dioxane as solvent, etc. (In Rus- 
sian.) Vnutrimolekuliarnaia vodorodnaia sviaz’ dipol’nye 
momenty organicheskikh soedinenii. V. Nitroaniliny i ih 
N-metil- i N,N-dimetilproizvodnye. A. E. Lutskii and B. P. 
Kondratenko. Zhurnal Fizicheskot Khimii, v. 33, no. 9, Sept. 
1959, p. 2017-2023. 


1630* The Tautomerism of Some Heterocyclic Derivatives. 
X. Tautomerism of Acylated Heterocyclic Amines. Examina- 
tion of the infrared and ultraviolet spectra obtained has con- 
firmed the assumption as to the possibility of shifting the amino- 
imino tautometric equilibrium by incorporating into the amino 
group of the heterocyclic amines electronegative substituents. 
The amino-imino equilibrium of heterocyclic acylamines has 
been shown to obey both qualitatively and quantitatively the 
basic relationships of acid-base equilibrium. (In Russian.) O 
tautomerii nekotorykh proizvodnykh geterotsiklicheskikh soedi- 
neni. X. Tautomeriia atsilirovannykh  geterotsiklicheskikh 
aminov. Yu. N. Sheinker, E. M. Peresleny, N. P. Zosimova, 
and Vu. I. Pomerantser. Zhurnal Fizicheskoit Khimii, vy. 35, 
no. 9, Sept. 1959, p. 2096-2109. 


COATINGS 


1631* Autoxidation of Plant Oils in the Manufacture of 


Leather. (In German.) Autoxydation von Pflanzlichen Olen in 
der Lederindustrie. Gy. Vago. J. Réti, and P. Varga. Acta 
Chimica Academiae Scientiarum Hungaricae, v. 20, no. 4, 1959, 
p. 367-380. 


1632 Electrical Insulating Properties of Porcelain En- 
amels on Copper. The Cu ion concentration of the porcelain 
enamels fired on Cu was determined by X-ray fluorescence 
analysis. Electrical measurements of coatings fired on Pt and on 
Cu were correlated with the Cu ion concentration of the coat- 
ing. At concentrations in the coating below 5% CuO, some 
marked changes occurred in the electrical characteristics of the 
coatings as a function of CuO content. C. G. Bergeron, P. F. 
Schwarslose, and A. L. Friedberg. American Ceramic Society, 
Journal, v. 42, Oct. 1959, p. 451-459. 


1633 Nature of Adherence of Porcelain Enamels to Metals. 
An investigation indicated that good adherence is the result of 
metal-to-metal bonds between the atoms in the base metal and 
the proper metallic ions in the enamel. Many of the phenomena 
observed in commercial enameling were investigated and found 
to be related to adherence, but not essential for its development. 
B. W. King, H. P. Tripp, and W. H. Duckworth. American 
Ceramic Society, Journal, v. 42, Nov. 1959, p. 504-525. 


1634* Lectures of the 1959 Short Course on Drying Oils 
Conducted by the American Oil Chemists’ Society at the 
University of Minnesota, Minneapolis, August 10-14. Con- 
tains nine papers on drying oil processing, analysis, modifica- 
tion, and polymerization by well known authors. American Oil 
Chemists’ Society, Journal, v. 36, Oct. 1959, p. 477-526. 


1635 Prevention of Oxidation of Molybdenum. The Need 
for Surface Protection. Corrosion Technology, v. 6, Sept. 
1959, p. 274. 


1636* Copolymerisation in the Field of Surface-Coating 
Materials. I. The Reaction of Cyclopentadiene With Dry- 
ing-Oils. Copolymers of cyclopentadiene with drying oils yield 
products which possess characteristic properties as surface coat- 
ing materials. Describes methods for their manufacture and 
discusses the reaction-mechanism. Suggests that it involves a 
Diels-Alder addition; dicyvclopentadiene or polycyclopentadiene 
serving as dienophile partners whereas diene components are 
furnished by the oils which isomerize to sauteed oils under 
the reaction conditions. (In German.) Copolymerisationen auf 
dem Anstrichmittel-Gebiet. I. Die Reaktion trocknender Ole 
mit Cyclopentadien. H. P. Kaufmann and H. Gruber. Fette, 
Seifen, Anstrichmittel, v. 61, no. 9, Sept. 1959, p. 743-748. 


1637 How Wood Surfaces Can Be Coated Electrostatically. 

A suggested method is: Rack and hang on conveyor; apply con- 

ductive prime coat; air dry or force dry; scuff sand, if necessary; 

apply top coat electrostatically; air dry or force dry. Don P. 

Volino. Industrial Finishing, v. 35, no. 12, Oct. 1959, p. 56 
2 pages. 


1638 The “Oscicator”, a New Flow Coater. Operation of the 
apparatus is discussed. E. A. Zahn. Industrial Finishing, v. 35, 
no. 12, Oct. 1959, p. 68 +- 3 pages. 


1639 Coated Metals With Nonmetallic Finishes. Properties 
of coated metals, the forming, shaping, assembling, fastening 
methods for coated metals are discussed. Iron Age, v. 184, no. 
17, Oct. 22, 1959, p. 199-214. 


1640* X-Ray Analysis of the Interaction Between Paper 
and the Binder Constituents of Printing Inks. (Jn Russian. ) 
Rentgenostrukturny? analiz protsessa vzaimodelistviia mezhdu 
bumagol i sviazuiushchimi veshchestvami vkhodiashchimi v 
sostav pechatnykh krasok. M. P. Volarovich, V. T. Ivanova, 
E. M. Afanas’eva, and K. F. Gusev. Kolloidnyi Zhurnal, vy. 21, 
no. 5, Sept.-Oct. 1959, p. 544-551 +- 1 plate. 


1641 Furane Coatings. Furane coatings can be formulated 
with excellent chemical resistance to solvents, foods and bever- 
ages, salts, alkalis, and many acids excepting oxidizing acids 
and formic acid. John Delmonte. Materials in Design En- 
gineering, v. 50, Oct. 1959, p. 90-91. 


1642 Impregnants for Castings. Polyester impregnants are 
used for critical applications. Sodium silicate impregnants are 
inexpensive and can provide resistance against pressure leakage 
and corrosion in non-critical ferrous and Al castings. Metal 
powder impregnants have good potential for high temperature 
applications. Robert J. Fabian. Materials in Design Engineer- 
ing, v. 50, Oct. 1959, p. 102-106. 
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1643 Properties ef Materials. Finishes and Coatings. 
Sprayed metal coatings; diffusion coatings; vapor deposited 
coatings; ceramic, cermet, and refractory coatings; hard coatings 
and surfaces; and clad and precoated metals. Materials in De- 
sign Engineering, v. 50, Mid-Oct. 1959, p. 305-325. 


1644* Science for the Coatings Technologist. XIV. Addi- 
tives: Surfactants. E. 8S. Beck. Metal Finishing, v. 57, Nov. 
1959, p. 76-79. 


1645* Sprayed Metal and Plastic Coatings, A Symposium. 
Metal Spraying in the Protection of Iron and Steel. The 
great advantage of the grit- or sand-blasting processes is that 
they produce a surface that is almost chemically clean. Both 
Al and Zn, can be regarded as giving cathodic protection to any 
steel exposed at the bases of the pores. T. P. Hoar. Metal 
Finishing Journal, v. 5, no. 57, Sept. 1959, p. 303-307. 


1646* Painting Sprayed Metal Coatings. Different sprayed 
metal coatings under different conditions are discussed. L. A. 
Jordan. Metal Finishing Journal, vy. 5, no. 57, Sept. 1959, p. 
307-312. 


1647* Sprayed Metal and Plastic Coatings. A Symposium. 
Epoxy resin paints and plastic coatings are discussed. H. B. 
Footner and N. Vinson. Metal Finishing Journal, v. 5, no. 58, 
Oct. 1959, p. 369-373. 


1648 Ceramic Coatings Fight Heat and Corrosion. W. J. 
Plankenhorn. Metal Products Manufacturing, v. 16, Nov. 1959, 
p. 46 +- 3 pages. 


1649" Linseed Oil as an Organic Flux in Hot-Dip 
Aluminising of Steels. S. M. Arora, P. K. Gupte, and B. R. 
— NML Technical Journal, v. 1, no. 3, Aug. 1959, p. 
9-16. 


1650* Fire Retardant Paints. IV. Use of Gas Phase 
Chromatograph in Burning of Paints. Official Digest, v. 31, 
Nov. 1959, p. 1357-1363. 


1651* Studies Involving the Use of Various Fatty Acids in 
the High Polymer Technique for Alkyd Cooking. Official 
Digest, v. 31, Nov. 1959, p. 1364-1373. 


1652* Some Aspects of Polyurethane Chemistry. Reactions 
of isocyanates; applications of polyurethanes; flexible and rigid 
foams; surface coatings; chemical reactivity and processing. 
H. Gudgeon and R. J. W. Reynolds. Oil & Colour Chemists’ 
Association, Journal, vy. 42, Oct., 1959, p. 677-693. 


1653* The Chemistry of the Deterioration of Synthetic 
Polymers. N. Grassie. Oil & Colour Chemists’ Association, 
Journal, v. 42, Oct. 1959, p. 706-720. 


1654* Predetermined Designs of Resins. Proposes that some 
5,000 compounds be selected from Beilstein on the basis of 

ossibility of at least two simultaneous reactions and that these 
= catalogued and their reaction characteristics be expressed by 
a minimum of mathematical equations relating composition to a 
physical property such as, for example, ultra-violet light absorp- 
tion. J. § Long. Oil & Colour Chemists’ Association, Journal, 
v. 42, Nov. 1959, p. 737-777. 


1655* Polymer Structure and Film Formation. Newer ma- 
terials, although they have merits which pass well beyond those 
of the oxidizing systems for particular purposes, have sometimes 
failed to achieve expectations in ease of film formation and in 
weather resistance. These shortcomings are discussed. T. R. 
Bullett and A. T. 8S. Rudram. Oil & Colour Chemists’ Associa- 
tion, Journal, v. 42, Nov. 1959, p. 778-797. 


1656* Speculations Concerning Organo-Silanes and Sur- 
face Coatings. Means of improving heat, light, electrical, and 
water resistance of alkyds, epoxy and phenolic resins by reaction 
with organo-silanes, are indicated. F. Mort. Oil & Colour 
Chemists’ Association, Journal, v. 42, Nov. 1959, p. 798-807. 


1657* Caleined Clays in Organie Coatings. Harry B. 
— Paint and Varnish Production, v. 49, no. 12, Nov. 1959, 
p. 27-30. 


1658* Organosol and Plastisol Metal Coatings. R. L. 
Norum, R. W. Annonio, and R. H. Schaufelberger. Paint 
Industry Magazine, v. 74, Nov. 1959, p. 15-22. 


1639 An Evaluation of Zirconium Driers. C. N. Finlay and 
P. M. Preudley. Paint Manufacture, v. 29, Oct. 1959, p, 
318-322. 


1660 Organic Aluminium Compounds in Paints. Improve- 
ments in drying times and hardness of films can be achieved 
by introducing aluminum complexes into paint media. J. Weiss, 
Paint Manufacture, v. 29, Oct. 1959, p. 331-335. 


1661* Formulating With Urethanes. Describes urethane 
coatings, their manufacture, formulation, and commercial ap- 
plications. E. R. Wells and G. A. Hudson, Paint, Oil & 
Chemical Review, v. 122, Oct. 1, 1959, p. 8-12. 


1662* Surfation—New Frontier. Gives a description of 
“surfation” and lists the general types. T. H. Ferrigno. Paint, 
Oil & Chemical Review, vy. 122, Oct. 1, 1959, p. 14-15. 


1663* Chemicals and Coatings for Corrugated. New prod- 
ucts, new properties, new prospects for growth of corrugated 
markets will result from increased application of resins and 
coatings to linerboard, medium, and combined board. Outlines 
the wide variety of materials and additives available for use, the 
properties they impart to the board, and how they are used. 
Herbert N. Johnston. Paperboard Packaging, v. 44, Oct. 1959, 
p. 92-95. 


1664* Polyisoeyanurates—A New Film Material From Di- 
isocyanates. III. Phenylisocyanate is trimerized in dimethyl- 
formamide to triphenylisocyanurate. Corresponding to this re- 
action and using bifunctional isocyanates, polycompounds are 
obtained, with a 6-ring of isocyanuric acid. In the presence of 
free diisocyanate in dimethylformamide one may obtain from 
such reaction, solutions of castable films, the end product of 
which will be a duroplast of high surface gloss and of high 
mechanical stability. (In German.) Polyisozyanurate—Neuartiges 
Filmmaterial aus Diisozyanaten. II]. K. Thinius and G. V, 
Hintzenstern. Plaste und Kautschuk, v. 6, Sept. 1959, p. 
439-440. 


1665 An Outline of the Chemistry Involved in the Process 
of Catalytic Nickel Deposition From Aqueous Solution. |, 
Discussion of chemistry of “electroless” Ni plating. G. Gutseit. 
Plating, v. 46, Oct. 1959, p. 1158-1164. 


1666* Organic Finishes for Metal. IV. Discusses modem 
organic finishing systems applicable to the metal used in 
domestic equipment. There is detailed reference to urea alkyd, 
melamine alkyd and styrenated alkyd (polyester) finishes. B. 
M. Letsky. Product Finishing, vy. 12, Oct. 1959, p. 94-96. 


1667 Condensation Energies for Metals on Glass and 
Other Substrates. Measurements of condensation energies have 
been made for Al, Ag and Cd on glass and for Al and Ag on 
single-crystal cleavage surfaces of NaC] and KBr. P. Benjamin 
and C. Weaver. Royal Society, Proceedings, v. 252, ser. A, 
Sept. 29, 1959, p. 418-430. 


1668* Light Scattering Studies of Floor Polish Latices. 
Effect of pH on light scattering behavior of two types of floor 
polish latices. Data correlates this with effect of pH on film 
properties of latices, and polishes using them. H. L. Pfluger 
and C. V. Pratt. Soap and Chemical Specialties, vy. 35, Oct. 
1959, p. 85 +- 4 pages. 


1669 Now You Can Clean, Phosphatize, and Paint in a 
Degreaser. Conversion coating is produced by putting metal 
into contact with trichlorethylene ( Triclene ) a ge new com- 
bination of phosphatizing chemicals. Steel, v. 145, Nov. 2, 
1959, p. 76-77. 


1670* A Study of the Water Retention of Latex-Bound 
Pigmented Coating Colors. R. L. Hagerman, R. G. Jahn, 
and W. H. Somers. Tappi, v. 42, Sept. 1959, p. 746-751. 


1671* Hot Dip Galvanizing. Statistical review of zine 
production and hot dip galvanizing in Norway. Corrosion prob- 
lems and protection of steel by galvanizing. Review of the 
metallurgy of hot dip galvanizing and how the physical prop- 
erties of steel under certain conditions can be changed by 
galvanizing. Summary of standard specifications. Erling Bra- 
aten. Teknisk Ukeblad, v. 106, no. 36, Oct. 1, 1959, p. 789-797. 
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1672 Porcelain Enamel Defects Literature Review and 
Definitions. Describes defects in enamel coatings on steel plate 
as discussed in the literature and reports suggested causes and 
prevention of defects. Charles E. Collum, Gilbert Steiner, 
and T. Allen Wastler. U. S. Office of Technical Services, PB 
151053, Sept. 1, 1955, 121 pp. (T21 Un3r Contin. ) 


1673* Recent Applications of Epoxy Resins to Surface 
Protection. Solvent-free epoxy resin/hardener systems are dis- 
cussed on the strength of the latest practical experience, with 
photographs of laboratory research work and practical applica- 
tions. (In German.) Neuere Anwendungsméglichkeiten von 
Epoxyharzen im Oberflachenschutz. H. Zumstein. Werkstoffe 
und Korrosion, v. 10, Oct. 1959, p. 605-608 -+- 1 plate. 


1674* Plastic Dip-Coating of Wirework. Review of the dip- 
coating process and of the plastic materials available to the 
wireworker. Wire Industry, v. 26, Oct. 1959, p. 973 + 3 pages. 


See also: 1478 (paint filters); 2019 (coatings for salt water 
cooling systems). 


CONTROL SYSTEMS, COMPUTERS, 
AND SYSTEMS ENGINEERING 


1675 A Primer of Programming for Digital Computers. 
The approach to simple problems, introduction to loops and 
branches, flow diagrams, subroutines, the program library, 
testing programs, automatic programming, arithmetic instruc- 
tions in machine language, and SOAP are discussed. Marshal 
H. Wrubel. 230 pp. 1959. McGraw-Hill, New York, (QA76.5 
W94p ) 


1676* Concerning Calculation of Corrective Networks of 
Automatic Control Systems After the Criterion of Minimum 
of Mean-Square Error. Proposes method of determining the 
optimum (from the viewpoint of the minimum of the mean- 
square error) transfer function when the order of its numerator 
is lower than the order of the denominator. The connection be- 
tween the considered problem and the problem of physical 
realizability of the corrective networks is observed. (In Rus- 
sian.) K raschetu korrektiruiushchikh tsepe!l sistem avtomati- 
cheskogo upravleniia po kriteriiu minimuma srednekvadratichnoi 
oshibki. V. I. Kukhtenko. Avtomatika i Telemekhanika, v. 20, 
no. 9, 1959, p. 1180-1187. 


1677* Possibility of Increasing Noise Stability Using 
Priori Distribution of Parameter Probabilities. Noise stability 
of the ideal receiver is considered with taking into account the 
first law of distribution of priori probabilities of the parameter 
values. Noise stability is analyzed when nonlinear transformation 
of the parameter takes place before modulation. There are 
found the law of the optimum nonlinear transformation of the 
parameter before its transmission and, as a result of it, increase 
of the noise stability. Mean-square optimum criterion and in- 
formation optimum criterion are used. (In Russian.) Vozmozh- 
nosti povysheniia pomekhoustoichivosti na osnove ispol’zovaniia 
apriornogo raspredeleniia veroiatnostel parametra. V. A. Kashi- 
rin and G. A. Shastova. Avtomatika i Telemekhanika, v. 20, 
no. 9, 1959, p. 1239-1249. 


1678* Autocontrolled Oxygen-Steel Production. The 
Thomas converter, autocontrol and instrumentation, the control 
room, the operator’s desk, converter selector panel, steam/ 
oxygen blowing, air/oxygen blowing, end point determination 
and safety features are discussed. J. Bellis. Control, v. 2, no. 
13, July 1959, p. 42-45. 


1679 A Digital Remote Position Control. Shalt position is 
measured digitally and the servomotor control circuits operate 
digitally. The article concerns itself with the logical arrange- 
ments of the circuits, and methods of stabilizing a digital remote 
position control are discussed. K. G. Hilton. Electronic En- 
gineering, v. 31, Sept. 1959, p. 512-519. 


1680 Millimicrosecond Digital Computer Logic. A system 
of fast pulse logic is described which combines the efficiency of 
transformer coupled stages with digit delay tolerances approach- 
ing that of d.c. coupled systems. Logical circuits for OR, and 
Invertor and Reclock are shown. N. F. Moody and R. CG. 
Harrison. Electronic Engineering, v. 31, Sept. 1959, p. 526-529. 
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1681 Handbook of Automation, Computation, and Con- 
trol. v. II. Computers and Data Processing. Computer 
terminology, digital computer programming, the use of digital 
computers and data processors, design of digital computers, 
design and application of analog computers, unusual computer 
systems. Eugene M. Grabbe, Simon Ramo, and Dean E. 
Wooldridge, editors. Sections individually paged. 1959. John 
Wiley & Sons, New York. (TA165 H19) 


1682* An Analog Computer to Simulate Systems of 
Coupled Bimolecular Reactions. An analog computer has been 
constructed to simulate the flux of material in systems of 
coupled chemical reactions. Concentrations of various reactants, 
intermediates, and products are represented by the potentials at 
the outputs of electronic integrators. Rates of turnover of ma- 
terials are represented by charges flowing to and from the in- 
tegrators. E. F. Macnichol, Jr. 1.R.E. Proceedings, v. 47, Nov. 
1959, p. 1816-1820. 


1683* The Use of Electronic Computers to Aid in Medical 
Diagnosis. Among the potential advantages of computer aids 
are: making available to the physician quantitative methods in 
areas related to data analysis and differential diagnosis; assisting 
in the evaluation of the best alternative courses of action during 
stages of the diagnostic testing processes; and periodic recording 
and evaluating of individual physiologic norms. R. S. Ledley 
and L. B. Lusted, 1.R.E. Proceedings, vy. 47, Nov. 1959, p. 
1970-1977. 


1684 Uniform Cooling Air Flow During Computer Main- 
tenance and Operation. The hot-spot temperature of the elec- 
tron tubes and other heat sensitive parts is controlled by main- 
taining a known, fixed air flow through each individual package. 
This arrangement provides optimum thermal ret of the 
system. Albert Perlmutter. IRE Transactions on Component 
var v. CP-6, no. 3, Sept. 1959, p. 180-189. (TK1 In6.6cp 
is. 


1685 Mathematical Programming and Electrical Networks. 
A point of view on mathematical programming, the nature of 
programming problems, properties and equivalent formulations 
for electrical networks, breakpoint tracing procedures and 
methods, application of quadratic programming are discussed. 
Jack B. Dennis. 186 PP. 1959. Technology Press of The 
Massachusetts Institute of Technology and John Wiley & Sons, 
New York. (QA264 D42m) 


1686* The Miller Integrator in Automatic Control. An 
analysis is made to show the effect on an automatic control loop 
of the use of the Miller integrator circuit, and the conclusion 
reached that the Miller circuit has important advantages and is 
useful in a wide range of control applications. E. F. Good. 
Process Control and Automation, vy. 6, Sept. 1959, p. 383-385. 


1687" Applications of a Capacitive Proximity Switch to 
Industrial Control Problems. Principles underlying capacity 
control are described. The discussion is centered around a 
proximity switch which is capable of detecting very small 
capacity changes. J. Beaumont and W.. Kiryluk. Process Con- 
trol and Automation, v. 6, Sept. 1959, p. 388-392. 


1688* Automatic Control in Russia. I. Technical develop- 
ments, seen by Americans in Russia, are described. Steel in- 
dustry, non-ferrous metal production, process control, machine 
tool control, digital computers, automation in the factory, 
simulation of the living brain are discussed. R. H. Tizard. 
Process Control and Automation, v. 6, Sept. 1959, p. 393-396. 


1689 Servomechanisms and Regulating System Design. 
The automatic control system, manipulation of complex num- 
bers, solution of linear differential equations, Laplace trans- 
forms, types of servomechanism and contro] systems, comparison 
of steady-state and transient performance of servomechanisms 
and others are discussed. Harold Chestnut and Robert W. 
Mayer. vy. I. 2nd Ed. 680 pp. 1959. John Wiley & Sons, New 
York. (TA165 C42s2) 


ELECTRICAL ENGINEERING 


1690* The Most Effective Operation of a Hydroelectric 
Power Station on Cascade in a Power System. The equalities 
of the equation (7) show that on the most effective distribution 
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of the load in a system of energy the relative increment of the 
uction of the hydroelectric center of the cascade, multiplied 
y the value of relative increments of the thermal power plants 
of the energy system, have to be equal at all intervals of time 
to the wearing away of the water reservoir for each (In Rus- 
sian.) Naivygodneishit Rezhim Raboty Kaskada GES v Ener- 
geticheskol Sisteme. Y. P. Syrov. Akademiia Navuk Belaruskaia 
SSR, Doklady, v. 3, no. 3, Mar. 1959, p. 103-107. 


1691 An Approach to Electrical Science. Electric fields 

and circuits in electrostatics, steady electric currents and vac- 

uum tubes, magnetic fields and circuits, relations between 

electric and magnetic fields are discussed in detail. Henry G. 

on)” 826 pp. 1959. McGraw-Hill, New York. (QC518 
a 


1692* A Method for Simulating Power Influence on 
Communication Cables, Especially by Means of Insulated 
Metallic Sheaths. The method consists in inducing at the 
hypothetical center of the section exposed to natural inter- 
ference, for instance at the center of a cable section, longi- 
tudinal voltages of equal magnitude with the aid of a toroidal 
or frame core coil both in the layers and in the metallic sheath 
of the cable, which in particular may also be insulated. (In 
German.) Ein Verfahren zur Nachbildung der Starkstrombeein- 
flussung bei Fernmeldekabeln, insbesondere mit isolierten 
Metallmiinteln. Erwin Widl. Archiv der Elektrischen Ubertra- 
gung, v. 13, Sept. 1959, p. 363-371. 


1693* Glass Silk as an Insulating and Constructional 
Material in Low-Voltage Engineering. With the aid of a 
few examples of applications, and after describing the most 
important properties of the components in the composite 
material glass-fiber-plastic, an attempt has been made to give 
a review of its many possible uses as an insulating and con- 
structional material. The summarized constructional guiding 
principles are intended to indicate methods of manufacture 
of components in accordance with the material characteristics. 
Glass-fiber plastics fill a gap both in the raw materials field, 
and in processing technique. (In German.) Glasseide als Isola- 
tions- und Konstruktions-Material in der Niederspannungste- 
chnik. Kurt A. F. Schmidt. ETZ: Elektrotechnische Zeitschrift, 
v. 11, Ausgabe B, no. 10, Oct. 21, 1959, p. 391-397. 


1694* Butyl Rubber in Cable Engineering. Buty] rubber 
is outstanding not only because of its electrical properties, but 
in addition it will withstand temperatures up to 80C. For 
this reason a cable with this insulation can be loaded more 
heavily than one with natural rubber insulation. It is there- 
fore thinner and lighter, which is of importance in shipbuilding 
and in railway rolling stock. The chemical composition of 
butyl rubber, its physical properties, manufacture, and applica- 
tion are discussed. (In German.) Butylgummi in der Kabelte- 
chnik. W. Grabowski. ETZ: Elektrotechnische Zeitschrift, v. 
11, Ausgabe B, no. 10, Oct. 21, 1959, p. 423-425. 


1695* The Use of Plastics for H. V. Switchgear. The 
new plastics have not only increased the number of materials 
used for the insulating components of H. V. switchgear, but 
their use has also given considerable advantages, i.e., simpler 
and cheaper methods of manufacture, more accurate dimensions 
as well as reductions in size and weight (in the case of 
casting resins), high resistance to moisture accompanied by 
good dynamic mechanical strength (in the case of acrylic 
lasses and particularly with acrylo-nitrite mixed polymers). 
In German.) Anwendung von Kunststoffen fur Hochspannungs- 
Schaltgeriite. Werner Horn and Werner Weigelt. ET7Z: 
Elektrotechnische Zeitschrift, v. 80, Ausgabe A, no. 20, Oct. 
11, 1959, p. 698-704. 


1696* Detecting Locking Loops in Excitation Windings 
of Turbo-Generators by Means of the Vector Method. In 
service, the presence of locking loops in the coils of turbo- 
generator rotors can be detected promptly by the vector 
method; hence, it is possible to determine the place of electric 
contact of the locking loops in case of lumped insulation fault 
and to develop coils with low insulation of the loops. The 
method can be applied also to the detection of the place of 
contact to frame. (In Russian.) Otyskanie vitkovykh zamykanil 
v obmotkakh vozbuzhdeniia turbogeneratorov pri pomoshchi 
vektornogo metoda. G. S. Degil’. Elektricheskie Stantsii, v. 
30, no. 9, Sept. 1959, p. 42-45. 


1697* Metallic Materials for Heating Elements in Elec. 
tric Heating Appliances. Heating elements made from the 
alloys FeCrAl and NiCr(Fe) are used to a considerable extent 
in electric heating appliances. Knowledge of the physical and 
technological properties of the various materials is important 
to ensure their proper use, both from the engineering and 
commercial point of view. Apart from service life as determined 
by the VIW or other method, the specific electric resistance, 
temperature coefficient, as well as the mechanical properties at 
room and working temperatures are of importance. (In Ger- 
man.) Metallische Heizleiter in Elektrowarmegeriiten. V. Schu- 
macher. Elektrowérme, v. 17, Sept. 1959, p. 332-338. 


1698 A Review of the Influence of Recent Material and 
Technique Development on Transformer Design. The re- 
quirements for greater miniaturization, higher operating tem- 
perature capability, and better moisture protection have re- 
sulted in the development of new constructional techniques for 
electronic transformers. Among the new developments dis- 
cussed are the application of fluorochemicals to transformers 
designed for maximum coil temperatures of 200 C, Harold M, 
Nordenberg. IRE Transactions on Component Parts, v. CP-6, 
no. 3, Sept. 1959, p. 201-209. (TK1 In6.6cp Vis. ) 


1699* The Calculation of the Magnetic Field of Rotating 
Machines. I. The Field of a Tubular Current. An outline 
is given of a method for calculating the magnetic field of 
rotating machines. As a first stage in this work the field of a 
tubular current has been calculated, and curves are given for 
a particular example of such a current. P. Hammond, Institu- 
tion of Electrical Engineers, Proceedings, v. 106, pt. C, no. 10, 
Sept. 1959, p. 158-164. 


1700* Magnesium Oxide Film Insulation. The thin insulat- 
ing films of magnesium oxide are possible from the thermal 
decomposition of magnesium methylate. The mechanism of 
epitaxie was used to explain the superior adherence which is 
observed by this process. M. Lauriente. Insulation, v. 5, Nov. 
1959, p. 21-24. 


1701 Mathematics Applied to Electrical Engineering. 
Numbers; principles of differentiation and integration; funda- 
mental electrostatic, magnetic and electrodynamic relations; 
electrical problems; harmonic and plane vector quantities. 
A. G. Warren. 2nd Ed., Rev. 464 pp. 1958. Chapman & Hall 
Ltd., London. (TK153 W25m2) 


1702 The Hazards of Statice Electricity. The principles of 
static electricity are reviewed to give a better understanding 
of the methods of static protection. John C. Howard, Petroleum 
Refiner, v. 38, Nov. 1959, p. 367 — 4 pages. 


1703 Electric Propulsion Systems. Gives description of the 
nuclear turboelectric propulsion system and characteristics of 
electric and chemical rockets; the power plant cycle and 
weight, Hg and Rb vapor power cycles, space missions of 
electric propulsion systems. Vietor P. Kovacik and Daniel 
P. Ross. Society of Automotive Engineers, Preprint 63S, 1959, 
9 pp. 

1704 The Silicon Rectifier — Principal Source of DC 
Power for the 60’s. Silicon rectifiers are now being installed 
almost exclusively for electrochemical applications. At the 
higher end of the scale, two or more rectifier cubicles are 
connected to a single transformer to obtain the total rating. 
A. P. Colaiaco and C. S. Hague. Westinghouse Engineer, v. 
19, no. 6, Nov. 1959, p. 167-171. 


See also: 2404 (insulation); 2508 (resistance-welding trans- 
formers ). 


ELECTROCHEMISTRY 


1705 Titanium and Zirconium as Primary Cell Anodes. 
Titanium exhibited satisfactory electrode characteristics in 
dilute HF containing added NH,F, except for somewhat exces- 
sive chemical corrosion. Zirconium was corroded severely by 
fluoride solutions in which its electrode characteristics were 
otherwise satisfactory and was somewhat less suitable as an 
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electrode in H.SO, solutions in which chemical corrosion was 
not serious. The Ti-HF, NH,F-MnO, cell operated stably dur- 
ing discharge. Milton A, Thompson, Allen B. Scott, Donald 
Chittick, and Paul M. Gruzensky. Electrochemical Society, 
Journal, v. 106, Sept. 1959, p. 737-741. 


1706 The Influence of Noble Metal Alloy Additions on 
the Electrochemical and Corrosion Behavior of Titanium. 
Alloying of Ti with small amounts of noble metals markedly 
improves its corrosion resistance in reducing-type acids with- 
out any impairment of its high resistance to oxidizing media. 
The mixed potentials of Ti noble metal alloys are more noble 
than the critical potential for passivity of Ti in the same 
environment. Milton Stern and Herman Wissenberg. Electro- 
chemical Society, Journal, v. 106, Sept. 1959, p. 759-764. 


1707 Electroplating Metal Contacts on Germanium and 
Silicon. Various metals were plated on Ge and Si. These 
semiconductors usually have oxide layers on them which could 
interfere with the intimate contact required between metal and 
semiconductor for good adhesion and the desired electrical 
properties. Oxide films and residues from chemica! etching on 
Ge can be removed by cathodic reduction prior to metal 
deposition. Dennis R. Turner. Society, Jour- 
| v. 106, Sept. 1959, p. 786-790. 


1708 Electrolytic Production of Boron. Elemental B was 
produced by the fused salt electrolysis of potassium fluoborate. 
A study was made of anode and pet dt materials of con- 
struction, particularly the effect of various grades of graphite 
as anode material. A method of passivating elemental B was 
developed. George T. Miller. Electrochemical Society, Journal, 
v. 106, Sept. 1959, p. 815-819. 


1709 The Anodic Oxidation of Cadmium. Hl. Electrical 
Properties of the Film. Phyllis E. Lake and E. J. Casey. 
Electrochemical Society, Journal, vy. 106, Nov. 1959, p. 913-919. 


1710 The Oxidation of the Silver Electrode in Alkaline 
Solutions. The formation of AgeO and AgO was studied by 
means of constant current and constant potential processes. 
The efficiency of these oxide formations was determined by 
measuring the gain in weight of Ag electrodes under various 
conditions of charge, and the extent of the polarization of 
these processes was measured by using an interrupted current 
technique. Thedford P. Dirkse. Electrochemical Society, Jour- 
nal, vy. 106, Nov. 1959, p. 920-925. 


1711 Thin Film Formation on Zirconium. Using an elec- 
trochemical method, rates of film growth in oxygenated NasSo,: 
solutions were measured on polycrystalline Zr at temperatures 
ranging from 25 to 88C. The resulting rate-time plots are 
roughly hyperbolic. A model is proposed which, when treated 
by electrode kinetics, is shown to give this type of behavior. 
Robert E. Meyer. Electrochemical Society, Journal, vy. 106, 
Nov. 1959, p. 930-935. 


1712* Direct Copper Plating of Iron From Acid Solutions 
Containing Surface Active Compounds. L. I. Antropor. 
Electroplating, v. 1, no. 4, Aug. 1959, p. 126-129. 


1713* Decorative Plating—An Outline of Developments. 
Highlights of developments that have taken place during re- 
cent years; factors affecting durability of coatings. P. N. 
Gandhi. Electroplating, y. 1, no. 4, Aug. 1959, p. 130-133. 


1714 Electrodeposition of Copper-Zine Alloys From the 
Pyrophosphate Bath. The optimum conditions for obtaining 
satisfactory alloy plates in the composition range 60-100% Cu 
are established. Vasanta Sree and T. L. Rama Char. Electro- 
plating and Metal Finishing, v. 12, Oct. 1959, p. 385-388. 


1715* Electrode Functions of Li,O-Cs.O0-SiO, Glasses. 
The glasses containing Cs,O are shown to possess more wide 
limits of H functions than the glasses of the system Li,O—SiO.. 
Caesium oxide increases the electroresistance of the glass and 
decreases the stability of electrode characteristics. (In Russian.) 
Elektrodyne svoistva stekol sistemy LisO-Cs,O-SiO,. A. I. Par- 

and I. S. Ivanovskaia. Leningrad. Universitet. Vestnik, 
v. 14, no. 16, 1959, p. 94-98. 


1716* Current Distribution Problems. Solution by Ana- 
logical Methods. A set of methods, derived from electrochem- 
istry, which make it possible to evaluate analogically the three 
phases of current distribution that lead to the electro-deposit 
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and, thereby, to obtain the metal distribution by combining 
all the factors involved. Robert H. Rousselot. Metal Finishing, 
v. 57, Oct. 1959, p. 56-61. 


1717* Structure and Wear Resistance of Electrodeposited 
Ferrous Coatings. Effect of Electrolysis Conditions. A study 
to establish optimum electrolysis conditions which would ensure 
the formation of dense, fine-grained and wear-resistant ferrous 
coatings. Wear resistance of the coatings was studied with a 
“MI” instrument using a method of dry sliding friction against 
a cast iron with hardness, Hy», of 187 and containing 3.37% C 
(total), 2.12% Si, 0.65% Mn, 0.16% P, 0.082% S, and 0.065% Cr. 


Iu. N. Petrov. Metal Finishing, v. 57, Oct. 1959, p. 72-75. 


1718* Investigating the Macro- and Micro-Dispersion 
Capacity of Cyanide Copper and Silver Baths. Cyanide Cu 
and Ag baths exhibit characteristic differences based on the 
deposition mechanism due to the variation in stability of the 
cyanide complexes in the two baths. In Ag baths the quality 
of the micro-dispersion depends on the discharge conditions 
of Ag from the cvanide electrolytes. The quality of the cyanide 
Cu bath depends on the total composition, the cyanide content, 
and other conditions of the deposition. (In German.) Unter- 
suchungen zur Makro- und Mikrostreufihigkeit cyanidischer 
Kupfer- und Silberbiider. E. Raub. Metalloberfliiche, v. 13, 
Oct. 1959, p. 304-308. 


1719* Investigating the Structure of Thin Galvanic Lay- 
ers. Describes the structures observed in thin Cr, Ni, Ag layers 
electrolytically deposited on high-polish polvcrystalline Cu 
plates. In the case of polished Ni deposits, finer crystallites 
were seen than in unpolished depositions and an orientation 
independent of the underlayer appeared. (In German.) Unter- 
suchungen zur Struktur diinner galvanischer Schichten. E. 
Raub, M. Mietka, and H. Beeskow. Metalloberfliche, v. 13, 
Oct. 1959, p. 321-327. 


1720 Copper Electroforming of Heat Sinks for Missile 
Nose Cones. The electroforming of copper-stainless steel heat 
sinks by Avco-RAD for the Titan nose cone is discussed. The 
difficulties associated with electroforming very thick deposits 
of copper on a very large dish-shaped stainless steel shell are 
reviewed. The chemical and physical properties of the electro- 
deposit are measured and compared with standards (OFHC and 
Specification). Frank D. Foley. Plating, v. 46, Nov. 1959, 
p. 1268-1274. 


1721 An Outline of the Chemistry Involved in the Process 
of Catalytic Nickel Deposition From Aqueous Solution. H. 
G. Gutzeit. Plating, v. 46, Nov. 1959, p. 1275-1278. 


1722 Anodic Oxidation of Aluminum Alloys. The special- 
ized finishing methods, equipment, and materials used to ma- 
chine, assemble, surface condition, or surface coat precision 
metal molded parts are presented. This includes all secondary 
operations which convert a raw casting to the finished product. 
R. E. Pettit. Precision Metal Molding, v. 17, Nov. 1959, p. 
73 + 9 pages. 


1723 The Effect of Magnesium Salts on Nickel Plating 
Baths. Ahmad Geneidy, W. A. Koehler. and Willi Machu. 
West Virginia University, Engineering Experiment Station, 
Technical Paper No. 94, May 1959, p. 394-403, (TA21 W52te 
Contin. ) 


ELECTRONICS 


1724* Effects of the Magneto-Dielectric Medium on the 
Propagation of Electromagnetic Waves in a Spiral Wave- 
Guide Placed in a Magneto-Dielectric. An approximation 
analysis of a spiral wave-guide placed in the laminated isotropic 
axial-symmetric magneto-dielectric medium. The use of this 
type of dielectric for antenna technics, for measurement pur- 
poses and for the channeling of electromagnetic waves was 
studied. (In Russian.) Vliianie magnitrodielektricheskol sredy 
na rasprostranenie elektromagnitnykh voln v spiral’nom volno- 
vode, pomeshchennom v magnitodielektrik. B. M. Bulgakov 
and V. P. Shestopalov. Akademiia Nauk SSSR, Izvestiia, 
Otdelenie Tekhnicheskikh Nauk, 1959, no. 4, July-Aug., p. 
166-176. 


1725* Method Permitting Any Accurate Calculation of 
an Original Message From a Finite and Large Number of 
Observations Behind a Square-Edge Cutoff Pass. If a finite 
message is observed with a device sean an extremely 
sharp cutoff of the frequency band (“square-edge cutoff band 
pass’) and a calculation of the original message from it is 
demanded with an error <e(e>O), a measuring error barrier 
5=8>O exists always in a way that the original message can 
be calculated with the demanded accuracy from a finite num- 
ber of observations with errors <8. The width of the fre- 
quency band and the duration of the message do not impose 
an absolute information barrier. This theorem is proven with 
a method that simultaneously allows the numerical realization. 
(In German.) Verfahren zur beliebig genauen Berechnung einer 
Originalnachricht aus endlich vielen Beobachtungen _hinter 
einem Rechteckbandpass. Hans Wolter. Archiv der Elektrischen 
Ubertragung, v. 13, Sept. 1959, p. 393-404. 


1726 Power Switching With Junction Transistors. Junc- 
tion transistors can be used to switch powers of more than 
50 times their rated collector dissipations. Discusses some of 
the theory of junction transistors in large-signal switching 
applications. Characteristics of primary interest in switching 
transistor action are the open impedances, closed impedances, 
and the switching or response time. 4. N. DeSautels. Control 
Engineering, v. 6, Nov. 1959, p. 113-117. 


1727* Linear Amplifier for Decimicrosecond Pulses. A 
novel linear amplifier for pulse signals where rise times of the 
order of 0-1 microsecond are required into fairly large capaci- 
tive loads is described. The conventional method of amplifying 
such pulses is by the use of low value anode load resistors or 
by the application of negative feedback to obtain the required 
bandwidth. J. F. Golding and L. G. White. Electronic & Radio 
Engineer, v. 36, Sept. 1959, p. 323-327. 


1728* Transistor High-Frequency Parameter f,. The fre- 
quency at which the earthed-emitter short-circuit current gain 
has fallen to unity is a parameter of use in defining high- 
frequency characteristics of transistors. It is concluded that 
the parameter is sufficiently important for it to replace, at 
least partially, the alpha cut-off frequency, as a means of 


ifying the frequency performance of a transistor. L. G. 
Cripps. Mixctrenic & Engineer, v. 36, Sept. 1959, p. 
341-346. 


1729 Electronic Circuit Theory. Devices, Models, and 
Circuits. Electrical conduction and diodes, resistive diode cir- 
cuits, rectification and detection, transistor models and circuits, 
vacuum triodes, other contro! valves, wave shaping and am- 
plification, waveform generation, oscillations in RLC circuits, 
symmetry and balanced circuits are discussed. Henry J. Zim- 
merman and Samuel J. Mason. 564 pp. 1959. John Wiley & 
Sons, New York. (TK7870 Z66e ) 


1730 Waveguide as a Long Distance Communication Me- 
dium. A discussion is given of a communication system utilizing 
waveguide as the communication medium. It is shown that 
although plain metallic waveguides are unsuitable for long 
distance communication, waveguides of special construction 
can be designed to fulfill any reasonable practical requirements. 
A, E. Karbowiak. Electronic Engineering, v. 31, Sept. 1959, 
p. 520-525. 


1731 A Method of Reducing the Time Lag of Transducers 
Which Have an Exponential Response. A method of reduc- 
ing the time lag of thermocouples, or other transducers which 
have a simple exponential response, is described. The output 
voltage from a thermocouple is added to its amplified deriva- 
tive, this corrects the response for both phase and amplitude. 
The limiting factor, in reducing the time lag, is the ratio of 
the input signal to the electrical noise generated in the equip- 
ment. L. Whitlow and M. J. Porter. Electronic Engineering, 
v. 31, Sept. 1959, p. 536-542. 


1732 Local Feedback in Transistor Amplifiers. H. Pfyffer. 
Electronic Engineering, v. 31, Sept. 1959, p. 550 + 5 pages. 


1733 Electron-Beam Parametric Amplifiers. Vacuum-tube 
amplifiers have achieved low-noise performance comparable 
with solid-state devices and even masers. They excel in band- 
width and stability. C. Burton Crumly and Robert Adler. 


Electronic Industries, v. 18, Nov. 1959, p. 73-76. 


1734 Predicting Radar Detection Range. The problems 
associated with the computation of radar detection range have 
not yet been completely solved, but relatively simple methods 
do exist for predicting these ranges that are comparable with 
experimental accuracy, in most cases. The application of these 
methods to an airborne intercept radar is described. Joseph 
S. Titus. Electronic Industries, y. 18, Nov. 1959, p. 80-86. 


1735 Designing Microwave Printed Circuits. The basic unit 
in microwave printed-circuit design is the modified transmission 
line. Dielectric loss of the base materials assumes particular 
significance at the microwave and UHF frequencies. Allan H, 
Lytel. Electronic Industries, vy. 18, Nov. 1959, p. 88-93. 


1736 The Dynamics of Relays. Hl. The effect of dis. 
charge resistance upon the operate time of a relay; time delay— 
and the modifications or adjustments that can be made for 
slow operate, or slow release; and “contact chatter” — what 
causes it, and what can be done to minimize it. Charles F, 
Cameron and D. D. Lingelbach. Electronic Industries, y. 18, 
Nov. 1959, p. 96-102. 


1737* Theory of a Fast-Switching Electron-Beam Fre- 
quency Divider. A velocity-modulated electron-beam micro- 
wave tube is described which can be operated as a frequency 
divider. Its operation is analyzed in terms of velocity-modula- 
tion bunching theory, neglecting space-charge forces. Because 
of the existence of two stable states opposite in phase, such 
a divider can be advantageously employed in a microwave 
logical system. N. M. Kroll and I. Palécz. IBM Journal of 
Research and Development, vy. 3, no. 4, Oct. 1959, p. 345-354. 


1738* Esaki Tunneling. Tunneling, between propagating 
electron states, at a semiconductor junction is discussed in 
terms of customary quantum transition theory for the matrix 
elements of the hamiltonian between the states representing 
reflection of an electron from the junction. The coordinate 
representation for the wavefunctions of these states is inves- 
tigated, and tunneling probabilities are found for the “elastic” 
process proposed by Esaki and for the “phonon-assisted” proc- 
esses. P. J. Price and J. M. Radcliffe. IBM Journal of Re- 
search and Development, v. 3, no. 4, Oct. 1959, p. 364-371. 


1739* The Magnesium Oxide Cold Cathode and Its Appli- 
cation in Vacuum Tubes. The MgO cold cathode is a new 
source of electrons. It consists of a thin layer of porous MgO 
on a Ni base. A strong electric field that exists across the layer 
while in operation is believed to produce the electron emission 
from the surface. Evidence supports the theory that avalanche 
—ae occurs in the layer. 4. M. Skellett, B. G. Firth, 


and W. Mayer. I.R.E. Proceedings, vy. 47, Oct. 1959, p. 
1704-1712. 
1740* The Quadrupole Amplifier, a Low-Noise Parame- 


tric Device. Unusually low noise, combined with high stable 

ain over fairly wide bands, has been obtained with electron 
sevedl amplifiers of a new kind. The fast cyclotron wave is 
amplified in accordance with a cos function of distance trav- 
eled throngh the quadrupole, and a new cyclotron wave at 
idler frequency is generated which grows as a sin function 
of distance. R. Adler, G. Hrbek, and G. Wade. I.R.E. Pro- 
ceedings, v. 47, Oct. 1959, p. 1713-1723. 


1741* Generation of Harmonics and Subharmonics at 
Micro-Wave Frequencies With P-N Junction Diodes. The 
performances of a nonlinear resistance and a nonlinear capaci- 
tance in a broadband harmonic generator circuit are analyzed. 
The nonlinear capacitance is shown to have a considerably 
higher efficiency. Some results of harmonic and subharmonic 
generation experiments with a graded-junction Si nonlinear 
capacitance diode are given. D. Leenov and A. Uhlir, Jr. 
1.R.E. Proceedings, v. 47, Oct. 1959, p. 1724-1729. 


1742* A Unified Analysis of Range Performance of CW, 
Pulse, and Pulse Doppler Radar. A unified method for com- 
puting detection range of pulse, multi-channel pulse Doppler, 
and CW radars is presented. Detection occurs when a set 
threshold is exceeded and is based on (1) a modification of 
the conventional radar equation which relates range with the 
signal-to-noise ratio; (2) a simplified analysis of a single 
channel consisting of range gate, bandpass filter, square-law 
detector, and post-detection integrator; which leads to an 


— 


rs 


approximate calculation of the probability of detection; (3) a 
consideration of multi-channel effects. J. J. Bussgang, P. 
Nesbeda, and H. Safran. 1.R.E. Proceedings, v. 47, Oct. 1959, 
p. 1753-1762. 


1743* Absorptive Filters for Microwave Harmonic Power. 
Utilizing the cutoff properties of certain lossy periodic wave- 
guide structures, low reflection absorptive filters for harmonic 
power at microwave frequencies have been obtained. Various 
approaches to specific absorptive filters are discussed, and the 
experimental results presented demonstrate the validity of the 
concepts developed. The VSWR is of the order of 1.5 or better 
throughout the entire useful frequency range. Viktor Met. 
LR.E. Proceedings, v. 47, Oct. 1959, p. 1762-1769. 


1744* Simple Methods for Computing Tropospheric and 
lonospheric Refractive Effects on Radio Waves. The only 
assumptions made are that the refractive gradient is radial 
and that the refractive index profile can be approximated by 
a finite number of linear segments whose thickness is small 
compared with the earth’s radius. These assumptions are readily 
justifiable in all practical cases. S. Weisbrod and L. J. Ander- 
son. 1.R.E. Proceedings, v. 47, Oct. 1959, p. 1770-1777. 


1745* Comments on Microelectrodes. Metal-filled micro- 
electrodes are best for high-frequency work; fluid-filled ones 
are best for low frequencies and dc. Both have advantages 
and drawbacks. Results of experience with both sorts of probe 
are given. R. C. Gesteland, B. Howland, J. Y. Lettvin, and 
W. H. Pitts. 1.R.E. Proceedings, y. 47, Nov. 1959, p. 1856- 
1862. 


1746* Some Functions of Nerve Cells in Terms of an 
Equivalent Network. A distributed parameter equivalent net- 
work of a nerve cell is developed. The network is based upon 
the electrical constants of nervous tissue. Inserted in the net- 
work are electrically and chemically activated generators. Some 
experimental evidence is oo for the properties of the net- 
work and the generators. Walter H. Freygang, Jr. 1.R.E. Pro- 
ceedings, v. 47, Nov. 1959, p. 1862-1869. 


1747* The Use of an Analog Computer for Analysis of 
Control Mechanisms in the Circulation. Two approaches 
are presented to the study of regulation in the circulatory 
system. One consists of programming on an analog computer 
equations to represent part of the system and then, using suit- 
able transducer, substituting the computer for the biological 
component. The other approach involves simultaneous solution 
of equations derived to represent each system component. 
Homer R. Warner. 1.R.E. Proceedings, vy. 47, Nov. 1959, p. 
1913-1916. 


1748* Some Engineering Aspects of Modern Cardiac Re- 
search. Classical investigation into the function and control 
of the heart has been conducted on anesthetized open-chested 
dogs. A system has been developed to make possible continuous 
analysis of the action of the heart in the healthy unanesthetized 
dog during its spontaneous activities. This system involves the 
continuous measurement of the pressure within the chambers 
of the heart, the size of these chambers, and the flow of blood 
out of the heart. D. Baker, R. M. Ellis, D. L. Franklin, and 
- F. Rushmer. 1.R.E. Proceedings, v. 47, Nov. 1959, p. 
917-1924. 


1749 New Developments in FM Reception and Their Ap- 
plication to the Realization of a System of “Power-Division” 
Multiplexing. Two techniques—feedforward across a limiter 
and dynamic trapping—are ental to show how the rng 
carried by the weaker of two cochannel FM signals can 
extracted with negligible distortion even when its amplitude 
is much smaller than that of the stronger signal. Elie J. Bagh- 
dady. IRE Transactions on Communications Systems, v. CS-7, 
no. 3, Sept. 1959, p. 147-161. (TK1 In6.6cs Vis. ) 


1750 Probability Distribution of Noise Due to Fading on 
Multisection FM Microwave Systems. Gives measurements of 
fading on a single path, and derives an estimate of the prob- 
ability distribution of expected noise due to fading on a par- 
ticular 68-section system of which the single path is a typical 
part. A numerical method of combining distribution curves was 


used in this case and the so-called “breaking effect,” due to 
deep fades, is included. Harold E. Curtis. IRE Transactions 


on Communications Systems, v. CS-7, no. 3, Sept. 1959, p. 
161-167. (TK1 In6.6cs Vis. ) 


1751 Concerning Optimum Frequencies for Space Vehicle 
Communication. Over the range of the radio frequency spec- 
trum, the behavior of the individual building blocks, as factors, 
will vary so as to exhibit a preponderance of either desirable 
or undesirable characteristics. Some of the newer technical de- 
velopments that increase sensitivity to weak signals are evalu- 
ated for their potential increase in the distance of communica- 
tion. S, Perlman, L. C. Kelley, W. T. Russell, Jr.. and W. D. 
Stuart. IRE Transactions on Communications Systems, v. CS-7, 
no. 3, Sept. 1959, p. 167-173. (TKI In6.6cs Vis.) 


1752 Effects of Frequency Cutoff Characteristics on Spik- 
ing and Ringing of TV Signals. The spiking and ringing of 
TV signals depend upon amplitude and delay characteristics 
associated with frequency cutoff of transmission. Discusses 
inferences that can be drawn frem certain output waveforms 
on the reductions in transient response that are achieved by 
inband delay equalization and amplitude roll-off. A. D. Fowler 
and J. D. Igleheart. IRE Transactions on Communications 
= v. CS-7, no. 3, Sept. 1959, p. 173-179. (TK1 In6.6cs 
is. ) 


1753 Impulsing of Linear Networks in Integrated Data 
Systems. A filter design for certain low-pass waveforms is 
described, together with a procedure for realizing band-pass 
analogs of these low-pass waveforms. The latter avoid the use 
of modulators. Gerard K. McAuliffe. IRE Transactions on 
Communications Systems, y. CS-7, no. 3, Sept. 1959, p. 189- 
194. (TK1 In6.6cs Vis. ) 


1754 A Diversity Reception at 2290 MC Over a 
188-Mile Path. Using a 28-foot reflector, two beams were 
produced with two separate feed systems. The correlation of 
the signals received on one ef the two beams with that re- 
ceived on the other was determined for various spacing of the 
beams, as well as for the azimuthal position of the antenna. 
Angular diversity techniques can be effective depending on 
the proper choice of frequency, antenna size, and beam separa- 
tion. J. H. Chisholm, L. P. Rainville, J. F. Roche, and H. C. 
Root. IRE Transactions on Communications Systems, v. CS-7, 
no. 3, Sept. 1959, p. 195-201. (TK1 In6.6cs Vis.) 


1755 Applicability of Multipath Protection to Meteor 
Burst Communications. This paper investigates past methods 
of improving the duty cycle “¢ meteor scatter communications 
links in the presence of multipath distortion and suggests usin 
a technique, for further improvement, which has proved usefu 
at HF frequencies. Thomas G. Knight. IRE Transactions on 
Communications Systems, vy. CS-7, no. 3, Sept. 1959, p. 209- 
210. (TK1 In6.6cs Vis.) 


1756 A Formalized Procedure for the Prediction and 
Analysis of Multichannel Tropospheric Scatter Circuits. A 
step by step process is involved for the analysis of scatter 
circuits, commencing with determination of an objective weight- 
ing factor for site evaluation. Data are presented for resolution 
of further steps dealing with median path loss, design acouracy, 
traffic loading, instantaneous fading, SNR, error rates, band- 
width and power. C. A. Parry. IRE Transactions on Commu- 
nications Systems, v. CS-7, no. 3, Sept. 1959, p. 211-221. 
In6.6cs Vis. ) 


1757 Capacitors — 1959. General problems of capacitors, 
specifications, paper capacitors, film capacitors, dielectric fac- 
tors, metallized electrodes, electrelytic capacitors, mica, ceramic, 
gas, variable air, trimmer, and glass capacitors are discussed 
and described. Louis Kahn. IRE Transactions on Component 
Parts, v. CP-6, no. 3, Sept. 1959, p. 150-174. (TK1 In6.6ep 
Vis. ) 


1758 Electronic Materials — an Industry-Wide Problem. 
A brief discussion of probable long-term investigations in the 
area of electronic materials is followed by a listing of imme- 
diate materials requirements based on specific recommendations 
of qualified representatives of the Army, Navy, and Air Force. 
Allan M. Hadley. IRE Transactions on Component Parts, vy. 
CP-6, no. 3, Sept. 1959, p. 175-179. (TK1 In6.6cp Vis.) 


1759 An Analysis of Printed Wire Connectors. The science 

of connector design for printed circuit boards is beginning to 

take shape from the art it has been previously. The connector 

destined by the author meets the requirements for an ideal 

connector. David R. Sheriff. IRE Transactions on Component 

vey v. CP-6, no. 3, Sept. 1959, p. 223-235. (TK1 In6.6cp 
is. 


1760 Scientific Objectives of the Able-3 Program. The 
purpose of the Able-3 program is to place a scientific observa- 
tory in a highly elliptic satellite orbit. A scintillation counter, 
ion chamber, Geiger counter, and proportional counter telescope 
in the payload permit comprehensive mapping of pre eam 
radiation over a large volume of the geomagnetic region, in- 
cluding the Van Allen radiation belts. IRE Transactions on 
Military Electronics, v. MIL-3, no. 4, Oct. 1959, p. 129-143. 
(TK1 In6.6mi Vis. 


1761 Able-3 Payload Design. The Able-3 payload instru- 
mentation is discussed. The goals of the program are to build 
a payload which gathers as much scientific information as pos- 
sible concerning the space environment about the earth, and to 
develop and check out communications, power supply, and 
temperature contro! systems suitable for subsequent interplane- 
tary space probes. John E. Taber. IRE Transactions on Mili- 
tary Electronics, v. MIL-3, no. 4, Oct. 1959, p. 143-149. (TKI 
In6.6mi Vis.) 


1762 High-Accuracy Electronic Tracking of Space Ve- 
hieles. Optical accuracies can be reached with electronic track- 
ing if the refractive index is known at the site of the radar, as 
well as at the site of the target. This is the case in tracking 
space vehicles with microwaves. The index can be measured 
at the tracking site and it is unity beyond the denser atmos- 
here. Ionospheric influences can be neglected in the higher 
ilomegacycle range. P. F. von Handel and F. Hoehndorf. 
IRE Transactions on Military Electronics, vy. MIL-3, no. 4, 
Oct. 1959, p. 162-172. (TK1 In6.6mi Vis. ) 


1763 Design Studies for a Rubidium Gas Cell Frequency 
Standard. A description is given of several studies undertaken 
in the design of a small, gas cell stabilized atomic frequency 
standard making use of the field-independent hyperfine res- 
onance of Rb 87 at 6834 mc. J. M. Andres, D. J. Farmer, 
and G. T. Inouye. IRE Transactions on Military Electronics, 
v. MIL-3, no. 4, Oct. 1959, p. 178-183. (TK1 In6.6mi Vis.) 


1764  Interference—A Look at the Ounce of Prevention. 
Papers covering interference, close-spaced antennas, mobile 
radio-telephone design, and tube performance. N. H. Shepherd 
and A, C, Giesselman. IRE Transactions on Vehicular Com- 
munications, PGVC-13, Sept. 1959, p. 4-10. (TK1 In6.6v Vis.) 


1765 A Report on Interference Caused by Intermodula- 
tion Products Generated in or Near Land Mobile Trans- 
mitters. Intermodulation products generation and interference 
created in or near land mobile transmitters are discussed. A 
particular type of interference, intermodulation, is troublesome 
to locate since it can be generated in a variety of devices. 
Neal H. Shepherd. IRE Transactions on Vehicular Commu- 
nications, PGVC-13, Sept. 1959, p. 16-23. (TK1 In6.6v Vis.) 


1766* The Square-Loop Ferrite Core as a Cireuit-Element. 
A quantitative theory is presented to explain the shape of the 
output waveforms when square-loop ferrite cores are switched. 
This is based on the qualitative theory of Menyuk and Goode- 
nough. Various useful equations arising from the theory are 
deduced, and it is shown that the agreement with experiment 
is reasonable. C. H. Lindsey. Institution of Electrical Engineers, 
Proceedings, v. 106, pt. C, no. 10, Sept. 1959, p. 117-124. 


1767* The Stability Criteria for Linear Systems. It is 
shown that the various stability criteria for linear systems can 

conveniently obtained, and interrelated, by means of con- 
tinued fractions. A new canonical form for a Hurwitz poly- 
nomial as a product of continued fractions is also given, to- 
ether with an alternative set of determinantal criteria with 
eterminants of about half the order of the Hurwitz deter- 
minants. O. P. D. Cutteridge. Institution of Electrical En- 
gineers, Proceedings, v. 106, pt. C, no. 10, Sept. 1959, p. 
125-132. 
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1768* Transient Response of Band-Pass Filters to Modu. 
lated Signals. The process of obtaining the transient response 
of band-pass filters to a suddenly applied carrier of frequency 
equal to or differing from the mid-band frequency of the filter 
is shown to be simplified by the use of Laurent’s low-pass 
band-pass transformation together with suitable approxima- 
tions. D. Q. Mayne. Institution of Electrical Engineers, Pro- 
ceedings, v. 106, pt. C, no. 10, Sept. 1959, p. 144-152. 


1769* The Efficiency of a Ferrite as a Microwave Mixer, 
It is shown that, subject to reasonable limitations on the inter- 
mediate-frequency spacing, a polycrystalline ferrite should be- 
have in many ways like a single crystal sample, and that the 
S.E.R.L. measurements on magnetization can be explained by 
assuming a basic line width of a few gauss and a spread in 
resonant fields from point to point in heterogeneous samples. 
L. Lewin. Institution of Electrical Engineers, Proceedings, vy. 
106, pt. C, no. 10, Sept. 1959, p. 153-157. 


1770* The Gain of Travelling-Wave Ferromagnetic Am- 
plifiers. A general perturbation method for determining the 
gain of travelling-wave ferromagnetic amplifiers is described. 
By use of the method, the gain is determined for an amplifier 
employing a circular waveguide and an axial ferrite rod of 
small cross-section. The efficiency of such an amplifier is low. 
P. J. B. Clarricoats. Institution of Electrical Engineers, Pro- 
ceedings, v. 106, pt. C, no. 10, Sept. 1959, p. 165-173. 


1771* The Order of Complexity of Electrical Networks, 
The natural frequencies of an electrical network are defined, 
and the number of these natural frequencies is called the 
order of complexity of the network. RLC networks are con- 
sidered, and the order of complexity, ¢, is shown to be given 
by ¢ = B, + N + S— Se — Ser. Here B;, is the number of 
inductors in the network, N is the number of nodes, S, S- 
and Scere are the connectivities. P. R. Bryant. Institution of 
Electrical Engineers, Proceedings, v. 106, pt. C, no. 10, Sept. 
1959, p. 174-188. 


1772* A Guide to the Practical Application of Chebyshev 
Functions to the Design of Microwave Components. The 
properties of Chebyshev functions and their application to 
the design of several types of microwave components are de- 
scribed. Formulae giving the broadest possible bandwidth in 
a given physical length are derived for stepped transformers, 
stepped twists and multi-clement directional couplers. R. Lery. 
Institution of Electrical Engineers, Proceedings, v. 106, pt. C, 
no. 10, Sept. 1959, p. 193-199. 


1773* Design and Insulation Factors in Printed Circuit 
Switching Commutators. Current and voltage requirement, 
typical switching problems and solutions, commutator sur- 
faces, plating, base insulation materials, arcing and carboniza- 
tion, attaching leads are discussed. Frank William Wood, Jr. 
Insulation, v. 5, Nov. 1959, p. 15-19. 


1774 Masers. Induced emission and absorption, gas maser 
devices, electron paramagnetic resonance in solid materials, 
the two level solid state maser, the three level cavity maser, 
traveling. wave. masers are discussed. J. R. Singer. 147 pp. 
1959. John Wiley & Sons, New York. (TK7872.M45 Si64m) 


1775* Amplitude—and Phase—Sensing Monopulse Sys- 
tem Parameters. An analysis of amplitude- and phase-sensing 
sum-and-difference monopulse systems is made. Effects of pre- 
comparator voltage unbalance, phase shifts and post-comparator 
phase shifts are shown. Parameters which affect the receiving 
equipment performance have also been developed. William 
Cohen and C. Martin Steinmetz. Microwave Journal, vy. 2, 
Oct. 1959, p. 27-33. 


1776* A New Receiver for Antenna Pattern Ranges. A 
video type system for use in making antenna pattern measure- 
ments is described. The receiver is suitable fo making other 
types of insertion loss measurements and can be used with 
either crystal diode detectors or barretters. Albert L. Hedrich. 
Microwave Journal, vy. 2, Oct. 1959, p. 34-41. 


1777* A 3-Megawatt, 15-Kilowatt S-Band Amplitron. A 
crossed field, continuous cathode Amplitron capable of pro- 
ducing a 3 Megawatt, 10 microsecond RF pulse under .005 
duty cycle conditions is described. An important property of 
the tube is its capability of heaterless operation and long tube 


life. William A. Smith and Frank Zawada. Microwave Jour- 
nal, v. 2, Oct. 1959, p. 42-45. 


1778 Modern Electronic Components. The book provides 
a reasonable comprehensive summary of essential data on elec- 
tronic components. Chapters on component specifications, 
transistor-circuit components, reliability, future developments, 
etc., are also included. G. W. A. Dummer. 472 pp. 1959. 
Philosophical Library, New York. (TK7870 D89m) 


1779 Phase Equilibria and Semiconducting Properties of 
Cadmium Telluride. This is a continuation from Philips Re- 
search Reports 14, 357-395, 1959. In two parts, Chapter 2 is 
an interpretation of the results of electrical and optical meas- 
urements and Chapter 3 presents a theoretical acoien of 
various equilibria which determine the state of CdTe at high 
temperature. See Selenium and Tellurium Abstracts, abstract 
No. 74. D. de Nobel. Philips Research Reports, v. 14, no. 5, 
Oct. 1959, p. 430-486. 


1780 Bismuth Telluride and Related Compounds. This 
article summarizes the present knowledge of bismuth telluride 
and similar compounds, and of alloys formed by substitution 
of elements from the same column of the periodic table. 
Particular attention is paid to those properties which have 
a bearing on thermoelectric performance. D. A. Wright. Re- 
search, v. 12, Aug.-Sept. 1959, p. 300-306. 


1781 Metal Oxide Additives Give Higher-K Capacitor 
Ceramics. Nickel and iron oxides showed the best results. 
However, weight accuracy proved to be very important. F. N. 
Bradley. Space / Aeronautics, vy. 32, no. 5, Nov. 1959, p. 181 
+- 3 pages. 


1782 Designing Transistor Circuits With Statistical Tech- 
niques. Designing transistorized equipment to military specs 
often is a frustrating job—mainly because of factors such as 
variability among units of a Jot and spread of characteristics. 
Many of these problems can be overcome by the use of 
statistical design techniques. James R. McDermott. Space/ 
Aeronautics, v. 32, no. 5, Nov. 1959, p. 191 5 pages. 


1783 Photon IR Detectors: Physics and Applications. In- 
frared detector design has progressed so far recently that a 
review of the basic physics of the latest devices seems in 
order. A brief survey of the essential characteristics and 
applications of the three types of photon detectors used most 
frequently in IR systems is given. Marvin M. Antonoff. Space, 
Aeronautics, v. 32, no. 5, Nov. 1959, p. 205 3 pages. 


1784* Magnetostrictive Delay Lines. Different types of 
electromagnetic and acoustical delay lines and magnetostrictive 
effect and magnetostrictive delay lines. Some data are given 
for an experimental! delay line, and at last the application in 
electronic telephone exchanges with time-division multiplex 
is discussed. (In Norwegian.) Magnetostriktive forsinkelseslinjer. 
R. Abrahamsen. Teknisk UKeblad, vy. 106, no. 37, Oct. 8, 
1959, p. 813. 


See also: 1796 (reliability training text); 1933 (thermo- 
electric engines); 2012 (behavior of Re in electron 
tubes ). 


ENGINEERING ECONOMICS 


1785* The Future of Our Economy. As the nation moves 
from “mass democracy” to “mass aristocracy” here are some 
of the economic forces, the broad changes in markets and 
industries, that may influence our business environment and 
our daily lives. Yale Brozen. Bell Telephone Magazine, v. 38, 
no. 3, Autumn 1959, p. 21-28. 


1786* Planning for the Sixties. The shifting patterns of 
population and the changing distribution of purchasing power 
in the years ahead can have far-reaching implications for 
industry. J. Robert Talbott. Bell Telephone Magazine, v. 38, 
no. 3, Autumn 1959, p. 40-50. 


1787* Development of the Uranium Industry in Canada. 
Franc R. Joubin. Canadian Mining Journal, v. 80, Oct. 1959, 
p. 110-114. 


1788 Wage Incentives Increase Real Wages. Standard data 
plan for foundries provides consistency and fairness. Employees 
and management benefit from improved efficiency and pro- 
ductivity. Foundry, v. 87, Nov. 1959, p. 138 + 3 pages. 


1789 Cost Control in the Foundry. The application of a 
work study system to a foundry is considered in detail, both 
theory and practice being dealt with. D. A. Crooks. Foundry 
Trade Journal, v. 107, Nov. 5, 1959, p. 411-418. 


1790 Free Man and the Corporation. Management tech- 
niques and philosophy at U. S. Steel are discussed. Describes 
the Big Steel standard cost system, its management committees, 
long-range facility planning, market planning, research and 
technology development, the cost reduction program, and the 
“Creed of Human Relations” adopted by this multi-billion 
dollar enterprise. Discusses the role of competition in the 
historic development of America’s present affluence, the grow- 
ing strength of multiple-company labor unions. Explains how 
people working in productive groups also can play important 
roles in economics and politics outside the corporation. Roger 
a 126 pp. 1959. McGraw-Hill, New York. (HD2731 


1791 Measuring Significant Cost Elements. Surveys vari- 
ables that make it impossible to guarantee that any estimate 
will equal the actual job cost. H. Carl Bauman, Industrial 
and Engineering Chemistry, v. 51, Nov. 1959, p. 63A + 2 
pages. 


1792* Long Range Planning in Technical Industries. 
Long range planning is becoming necessary for every corpora- 
tion which requires a continuing flow of profit for its survival 
and growth. Factors demanding iners nal attention are sum- 
marized. Melvin E. Salveson. Journal of Industrial Engineer- 
ing, v. 10, no. 5, Sept.-Oct. 1959, p. 339-346. 


1793 Engineering Materials: The Next Ten Years. Gives 
material requirements and expected improvements as forecast 
by the Aerospace Industries Assn. Data are based on perform- 
ance conditions established by a study of environmental and 
systems trends. Materials in Design Engineering, vy. 50, Nov. 
1959, p. 110-111. 


1794 Replacement of Capital Equipment. Gives methods 
used by New York Trap Rock Corp. to schedule replacements 
efficiently. Henry J. Schwellenbach. Mining Engineering, v. 
11, Oct. 1959, p. 1003-1005, 


795° An Approach Toward Planning a Paperboard R&D 
Program. This study provides an intelligent approach toward 
determining where to spend how much for cliective results 
and to avoid missed opportunities. It resolves how R&D can 
aid paperboard, how much is being spent, how much should 
be spent, where and for what to avoid wasteful duplication. 
Suggested areas of greatest promise are laminations and com- 
binations of materials; i.e., where plastics and foils are used 
in conjunction with paperboard to achieve a goal neither could 
do, or do as well, alone. Leonard M. Guss and George W. 
James. Paperboard Packaging, v. 44, Aug. 1959, p. 136-141. 


1796 Reliability Training Text. A_ satisfactory level of 
reliability can be achieved only by a planned program with 
defined specific tasks and objectives. Preventive measures plus 
corrective measures as needed, plus continuous surveillance 
and analysis, are the subjects of this text. The body of tools 
and techniques developed to accomplish these measures are 
explained. In the opinion of the editors, the contributors con- 
stitute a substantial cross-section of the authoritative practi- 
tioners in the theoretical, applied, and managerial aspects of 
rcliability. Frank M. Gryna, Jr., Naomi J. McAfee, Clifford 
M. Ryerson, and Stanley Zwerling, editors. 299 pp. Sept. 15, 
1959. Institute of Radio Engineers, New York. (TS155 G92r 
Over. ) 


1797 Four Ways to Save Your LIFO. Gives ways steel 
companies unable to acquire new steel inventories before the 
end of 1959 can avoid tax loss. Steel, v. 145, Nov. 2, 1959, 
p. 42-43. 

1798 More Marketers Plan New Products. An American 


Management Association survey of 252 companies shows a 
growing trend toward placing the responsibility for new prod- 


uct planning at the general management level. Steel, v. 145, 
Nov. 2, 1959, p. 43. 


1799 Three Answers to Manpower Needs. This is the third 
of four articles on the manpower shortage and how to meet it. 
Steel, v. 145, Nov. 9, 1959, p. 112-113. 


See also: 1883 (evaluation of mining ventures); 1884 (re- 
search for the mining industry ). 


FLUID MECHANICS 


1800 Propagation of a Pressure Pulse in a Compressible 
Flow. A one-dimensional treatment of the propagation of a 
pressure pulse through a channel carrying a compressible flow 
is given. The method consists of summing the multiple linear 
reflections of the “transmission” and “reflec- 
tian” coefficients then being given in the form of power series 
whose terms depend only on the entry and exit Mach numbers 
of the mean flow. The series fails to converge under certain 
circumstances, but there is nothing corresponding to this in 
the equivalent results obtained from “before” and “after” 
steady-state considerations. Alan Powell. Acoustical Society of 
America, Journal, v. 31, Nov. 1959, p. 1527-1535. 


1801* On Highly Thermoconductive Flows. The values of 
the velocities on the wall U., resulting in the solution of the 
problem, are the conditions for infinity on the calculation of 
a viscous layer, which can regarded as isothermic across 
the flow. (In Russian.) O techeniiakh s_bol’shot teploprovod- 
nost’iu. M. N. Kogan. Akademiia Nauk SSSR, Doklady, vy. 
128, no. 3, 1959, p. 488-490. 


1802 Structure of Nonuniform Liquids. General case is 
treated and the methods currently used to determine the 
physical structure under these conditions are explained. G. H. 
A. Cole. American Journal of Physics, v. 27, no. 8, Nov. 1959, 
p. 545-554. 


1803* Heat Transfer and Friction in Turbulent Vortex 
Flow. Frank Kreith and David Margolis, Applied Scientific 
Research, Sec. A, Mechanics, Heat, Chemical Engineering, 
Mathematical Methods, v. 8, no. 6, 1959, p. 457-473. 


1804* Liquid Flow in Tubes. HI. Characteristic Data of 
the Transition Process. Qualitative studies on the transition 
process in tube flow of liquids have been extended to cover 
quantitative relationships of this phenomenon for flow of White 
Hector bentonite sols of various concentrations. The transition 
process depends on structural properties of the liquids which 
are not accounted for by the coefficient of viscosity and the 
density. The Reynolds law of similarity does not entirely apply 
to the flows investigated. E. Rune Lindgren. Arkiv fdr Fysik, 
v. 16, no. 2, 1959, p. 101-112. 


1805* Time Variation of Nucleate Boiling Heat Transfer 
of Water. Fujio Hirano and Kaneyasu Nishikawa. Bulletin 
of JSME, v. 2, no. 7, Aug. 1959, p. 370-375. 


1806* On the Fundamental Formula of Non-Newtonian 
Flow. Fundamental equations for pseudo-plastic and dilatant 
fluids are deduced. Yukio Tomita. Bulletin of JSME, v. 2, 
no. 7, Aug. 1959, p. 469-474. 


1807* Flow Pattern Around Spheres and the Reynolds 
Analogy. Surveys recent work on the above and discusses 
the applicability of the Reynolds analogy. F. H. Garner, 
V. G. Jenson, and R. B. Keey. Institution of Chemical En- 
gineers, Transactions, v. 37, no. 4, 1959, p. 191-197. 


1808* The Parallel Flow of Two Fluid Streams: Inter- 
facial Shear and Fluid-Fluid Interaction. S. R. M. Ellis 
and B. Gay. Institution of Chemical Engineers, Transactions, 
v. 37, no. 4, 1959, p. 206-213. 


1809* Heat Transfer to a Single Pipe in a Transverse 
Flow of Fluid With Smal! Prandtl Number. The average 
heat exchange of a single pipe in a streamlined flow of hea 

metal with Pr~0.03 is discussed. (In Russian.) Teplootdacha k 
odinochnoi trubke v poperechnom potoke zhidkosti s malym 


chislom Prandtlia. A. A. Andreevskii. Inzhenerno-Fizicheskh 
Zhurnal, v. 2, no. 10, Oct. 1959, p. 46-51. 


1810* An Investigation of Heat and Mass Transfer in 
Binary Gas Mixtures. Effects of Soret and Dufour have been 
taken into account in contrast to well-known works in this 
field. The interdiffusion in gas mixtures is being investigated 
on the basis of Prigogine theorem at various methods of choice 
of coordinate systems to determine the rate of the moving 
mixture. (In Russian.) K issledovaniiu teplo- i massoperenosa 
v binarnykh gazovykh smesiakh. 4. V. Lykov. Inzhenerno- 
Fizicheskii Zhurnal, v. 2, no. 11, Nov. 1959, p. 20-28. 


1811* Turbulent Flow in Channels With Porous Walls, 
Herein an exact solution of the Reynolds equations with injec- 
tion or suction as a boundary condition was obtained. A per- 
turhation method was used to solve the third-order nonlinear 
differential equation for small and moderate flows through the 
porous walls. S. W. Yuan. Journal of Mathematics and Physics, 
v. 38, no. 3, Oct. 1959, p. 166-171. 


1812* The Viscoelastic Flow Behavior in Dimension 
Analytical Treatment. 1. Treatment permits an insight in 
the flow behavior of viscoelastic systems and shows that the 
passage of the flowing state from the Newtonian behavior to 
the non-Newtonian behavior is due to the operation of elastic 
deformation possibilities in addition to the “pure” flow de- 
formation. The equations obtained allow a convenient deter- 
mination of the modulus of elasticity from the experimental 
understanding of the melting flow curves and consequently of 
the molecular weight of macromolecular substances. (In Ger- 
man.) Das viskoelastische Fliessverhalten in dimensionsanaly- 
tischer Behandlung. 1. Karl Wisseroth. Kolloid-Zeitschrift, 
v. 166, no. 1, Sept. 1959, p. 10-14. 


1813* Flow Patterns of Liquids in a Cylindrical Mixing 
Vessel With Baffles. Shinji Nagata, Kazuo Yamamoto, 
Kenji Hashimoto, and Yuji Naruse. Kyoto University, 
Memoirs of the Faculty of Engineering, v. 21, pt. 3, July 
1959, p. 260-274. 


1814* On the Length of the Mixing Path at Turbulent 
Motion of Incompressible Fluid in Pipes. In studying the 
turbulent motion of a fluid in flat pipes with asymmetrical 
distribution of temperature over a section of the pipe, a new 
kind of relation for the — of the mixing path, that may 
be applied to round as well as to flat pipes, has been estab- 
lished. The solution is shown to be in good accordance with 
the experiment in case of round pipes. (In Russian.) K voprosu 
o dline puti peremeshivaniia pri turbulentnom dvizhenii neszhi- 
maemo! zhidkosti v trubakh. E. E. Lemekhov. Leningrad. 
Universitet. Vestnik, v. 14, no. 19, 1959, p. 130-134. 


1815 Proceedings of the Joint Conference on Thermo- 
dynamic and Transport Properties of Fluids. 219 pp. 1958. 
The Institution of Mechanical Engineers, London. (QC151 


J66p Over. ) 


1816* On the Jet Flow of a Viscous Fluid. The laminar 
jet flow of a viscous liquid is discussed on the basis of the 
classical equations of the hydrodynamics of a real liquid. The 
methods of operational calculus are employed to solve these 
equations, the limiting conditions being the velocities and 
pressures at the point of jet flow formation. (In Ukrainian.) 
Pro strumynni techiyi v iazkoyi ridvyny. R. A. Volkov. Prykladna 
Mekhanika, v. 5, no. 3, 1959, p. 318-326. 


1817* The Flow Properties of Paper Pulp Stock. IV. 
The Effect of Fittings on Piping Systems Carrying Pulp 
Slurries. Richard E. Durst. Tappi, vy. 42, Sept. 1959, p. 
713-718. 


1818* Pressure Loss and Heat Transfer With Swirled 
Flow. Measurements of pressure drop, heat transfer, velocit 
and temperature field pattern, together with those of the wa 
shear strain in a straight, smooth-walled pipe produced valuable 
information on the performance and economic application of 
passive turbulence generators in heat exchangers. Diaphragm- 
type units with a small aperture ratio, propeller and spiral- 
shaped units proved to be the most favorable. (In German.) 
Druckverlust und Warmeiibergang bei verwirbelter Strémung. 
H. W. Hahnemann. VDI Zeitschrift, v. 101, no. 31, Nov. 1, 
1959, p. 1431-1432. 


FOOD TECHNOLOGY 


1819* Standards for Processed Soya. A general standard 
of quality is proposed for full fat processed soya in terms 
of urease activity, lipase activity, husk content, and granularity. 
E. Mitchell Learmonth. Food Manufacture, y. 34, Aug. 1959, 
p. 314-317. 


1820* The Anti-Autolytic Effect of Epinephrine in Skele- 
tal Muscle: Non-Additive Process for Preservation of Meat. 
Shows the strong preservation effect of ante-mortem epinephrine 
administration against post-mortem autolysis of skeletal muscle 
stored under aseptic and anaerobic conditions. C. Radouco- 
Thomas, C. Lataste-Dorolle, R. Zender, R. Busset, H. M. 
Meyer, and R. F. Mouton, Food Research, y. 2A, no. 5, 
Sept.-Oct. 1959, p. 453-482. 


1821* Organic Acids in Coffee in Relation to the Degree 
of Roast. The following acids were found to be present in 
green as well as in roasted coffee: Acetic, propionic, butyric, 
valeric, malic, citric, quinic, caffeic, chlorogenic, isochlorogenic, 
neochlorogenic, a further isomer of chlorogenic, p-coumary! 
uinic and two isomers of feruly! quinic. Formic acid was 
ound only in roasted coffee. The predominant acids in coffee 
were chlorogenic and citric. During roasting the amounts of 
formic and acetic acids increased. Between 32% and 52% of 
the chlorogenic acid was destroyed during roasting, whereas 
the loss in citric acid was 33-56% and for malic acid the loss 
was 16-40%, depending on the particular coffee and the final 
roast temperature. C. Lentner and F. E. Deatherage. Food 
Research, v. 24, no. 5, Sept.-Oct. 1959, p. 483-492. 


1822* Effects of Cathode Ray and Gamma Ray Irradia- 
tion on the Anthocyanin Pigments of Strawberries. The 
strawberry anthocyanin pigment is generally sensitive to ioniz- 
ing radiations, 0.465 megarads of 2 MeV cathode rays destroy- 
ing 55% of the pigment in strawberry juice, the same dose of 
y rays destroying 63% of the pigment. Irradiation of frozen 
juice results in reduced pigment destruction and dehydration 
of the juice further increases the radioresistance of the pig- 
ment. The strawberry anthocyanin is more radiosensitive in 
pure pigment solutions than in the original juice. Addition 
of sucrose to juice increases the pigment destruction by irradia- 
tion with 7 rays. Pericles Markakis, Gideon E. Livingston, 
and Irving S. Fagerson. Food Research, v. 24, no. 5, Sept.- 
Oct. 1959, p. 520-528. 


1823* Lysozyme Studies on Chicken Egg Chalazae. The 
lysozyme content of chalazae cords is two to three times higher 
than the rest of the albumen. It was found that with the 
strains of chickens used in this study there were differences 
in lysozyme content of their chalazae which were _ highly 
significant. R. C. Baker, S. E. Hartsell, and W. J. Stadelman. 
Food Research, v. 24, no. 5, Sept.-Oct. 1959, p. 529-538. 


1824* Effect of Pretreatment and Type of Packaging 
Material on Quality of Frozen Fried Chicken. After 15 
weeks of storage at 0 F, untreated broilers were superior to 
precooked broilers in all palatability factors that were tested. 
The kind of packaging used did not significantly affect the 
flavor changes that occurred in untreated or in precooked 
broilers. Broilers precooked for 3 minutes prior to freezing 
developed more off-flavor than did broilers precooked for 10 
minutes. Flavor changes occurred in the meat as well as in the 
skin of the precooked broilers. Agnes Frances Carlin, Rose 
Marie V. Pangborn, Owen J. Cotterill, and Paul G. Home- 
yer. Food Technology, v. 13, Oct. 1959, p. 557-560. 


1825* Microscopic Structure and Reconstitution of Vac- 
uum-Dried Tomato Powders. Reconstituted juices made 
from vacuum-dried tomato powders have the same structural 
characteristics as the pastes used for their manufacture. From 
70 to 90% of the suspended tissue particles of some pastes 
consisted of broken flesh cells and cellulosic wall fragments. 
The vacuum-dried powders of these were slow to reconstitute 
and the suspension was often inferior as a juice. A commercial 
juice, with intact cells comprising about 60% of the suspended 
tissue particles produced a vacuum-dried powder of excellent 
reconstitution qualities; complete dispersion of the der par- 
ticles was obtained in 4 minutes. Enzymatic degradation of the 
pectins in a paste, with a high percentage of intact cells, 


adversely influenced aeration of the paste prior to drying and 
resulted in a vacuum-dried powder which constituted poorl 
to give a granular and watery juice. R. M. Reeve, Vern F. 
Kaufman, and Francis F. Wong. Food Technology, v. 13, 
Oct. 1959, p. 561-566. 


1826 Food. The Yearbook of Agriculture, 1959. Alfred 
Stefferud, editor. 736 pp. 1959. The United States Depart- 
ment of Agriculture, Washington, D. C. (S21 Un3y) 


1827 Potato Flakes. A New Form of Dehydrated Mashed 
Potatoes. IV. Effects of Cooling After Precooking. James 
Cording, Jr.. John F. Sullivan, and Roderick K. Eskew. 
U. S. Agricultural Research Service, ARS-73-25, July 1959. 
26 pp. ($584 Un3.lar Contin. ) 


FUELS AND COMBUSTION 


1828 Structure of Turbulent Flame of Homogeneous and 
Heterogeneous Mixtures. ¥. Ya. Basevich and S. M. Ko- 
garko. ARS Journal, y. 29, Oct. 1959, p. 756-761. 


1829 Effect of Pressure on the Speed of Flame ee 
tion in a Turbulent Stream. 8S. A. Gol’denberg and V. S. 
Pelevin. ARS Journal, v. 29, Oct. 1959, p. 765-768. 


1830 Recent Advances in Ramjet Combustion. Gordon 
L. Dugger. ARS Journal, vy. 29, Nov. 1959, p. 819-827. 


1831 Vaporization of Propellants in Rocket Engines. 
Correlated results show that the percent of propellant vaporized 
can be increased either by decreasing the mass median drop 
size and the initial drop velocity or by increasing the chamber 
length, chamber pressure, final gas velocity, and initial fuel 
temperature. Richard J. Priem and Marcus F. Heidmann. 
ARS Journal, v. 29, Nov. 1959, p. 836-842. 


1832 The Aerodynamic Approach to Furnace Design. 
Study of flow patterns and mixing of fuel and air streams as 
a basis for furnace design. J. H. Chesters. ASME, Transac- 
tions, Series A, Journal of Engineering for Power, vy. 81, no. 4, 
Oct. 1959, p. 361-370. 


1833 Propellants and Combustion. Gives state-of-the-art 
for rocket propellants. John L. Sloop. Astronautics, vy. 4, Nov. 
1959, p. 45 + 1 page. 


1834 Synthesis of Storable Rocket Fuel During Space 
Missions. Source is from food and respiratory byproducts. 
Eugene L. Colichman. Astronautics, vy. 4, Dec. 1959, p. 32 


+ 4 pages. 


1835* Laboratory Tests on the Behavior of Fuels in 
Furnaces. Sulfur in the formation of deposits on heating sur- 
faces breaks up the alkali containing, high fusion point, non- 
water soluble complex silicates, creating water-soluble alkali 
sulfates. In addition, alkali pyro-sulfates and water soluble 
iron and aluminium sulfates are formed. The S also causes 
formation of dioxide mists through solid state reactions between 
C,S, and SiO, resulting in the formation of silica sulfides 
which burn to form SiO. mists. (In German) Laborversuche 
uber das Verhalten der Brennstoffe in Feuerungen. Kurt 
— Brennstoff-Warme-Kraft, v. 11, Oct. 1959, p. 455- 


1836 How to Receive and Unload Liquefied Compressed 
Gases. Describes equipment and techniques. Discusses prob- 
lems with specific cases. F. R. Fetherston. Chemical Engineer- 
ing, v. 66, Nov. 2, 1959, p. 83-98. 


1837* Further Progress in Low Temperature Carbonisa- 
tion of Coal and Production of Chemicals From Low Tem- 
perature Tar. I. G. S. Pound. Coke and Gas, y. 21, Oct. 
1959, p. 395-401. 


1838* A Model Describing Combustion of Solid Composite 
Propellants Containing Ammonium Nitrate. W. H. Ander- 
sen, et al. Combustion and Flame, vy. 3, no. 3, Sept. 1959, 
p. 301-317. 
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1839* Flame Propagation Through Kerosine Foams. Be- 
cause these foams constitute a potential gas explosion hazard. 
a series of experiments was conducted ia various enclosures 
to determine the maximum pressures developed when these 
foams were ignited. The maximum pressure was found to be 
a function of the amount of foam, free space above the liquid 
surface and number of points of ignition. A. Bartkowiak, S. 
Lambiris, and M. G. Zabetakis. Combustion and Flame, v. 3, 
no. 3, Sept. 1959, p. 347-353. 


1840* Chemical Composition of the Non-Aromatic Part 
of Gasoline from a Chamber Furnace Tar. By coking shale 
in a chamber furnace the gasoline obtained as a by-product 
contains some paraffins and olefins in addition to many aro- 
matic hydrocarbons. These non-aromatic hydrocarbons are con- 
centrated in individual fractions with narrow boiling ranges. 
The composition of pentane-, hexane- and of some heptane- 
fractions was studied. (In Estonian.) Polevkivi kamberahjude 
gaasbensiini mittearomaatse osa keemilisest koostisest. I. Kles- 
ment and E, Arumeel. Eesti NSV Teaduste Akadeemia Toime- 
tised. Tehniliste ja Fiiiisikalis-Matemaatiliste Teaduste Seeria, 
1959, no. 3, p. 180-186. 


1841* Effect of Certain Inorganic Additives on the Quality 
and Yield of Low-Temperature Coke. The effects of the 
chemical additives, NaOH and FeO; and of reduced pressure 
of the low-temperature coke provided a reduction of distortion 
and sticking. The hypothesis is advanced that reduction of 
pressure reduced the fluidity of the mass and reduced the 
coke yield by accelerating the volatilization of liquid pyrolysis 
products, and that the « Breede additives reacted with some 
of the liquid pyrolysis products to form products of higher 
viscosity and lower volatility. R. G. Partington and R. Side- 
bottom. Institute of Fuel, Journal, v. 32, Sept. 1959, p. 417- 
421. 


1842* Chief Trends in Research on Coal Petrography in 
the U.S.S.R. and Abroad. A. A. Lyuber. International Geology 
Review, v. 1, Sept. 1959, p. 12-18. 


1843* The Effect of Initial Temperature and Pressure 
on the Normal Rate of Flame Propagation of Various 
Hydrocarbon-Air Mixtures. Presents experimental material 
on the effect of initial preheating temperature of a mixture 
and of pressure on the normal rate of propagation of a flame 
from motor fuels—petrol, kerosene, and diesel fuel (T-5). (In 
Russian.) Vliianie nachal’noi temperatury i davleniia na normal’- 
nuiu skorost’ rasprostraneniia plameni razlichnykh uglevodo- 
rodo-vozdushnykh smesei. N. N. Inozemtsev. Inzhenerno- 
Fizicheskit Zhurnal, v. 2, no. 10, Oct. 1959, p. 52-56. 


1844* Flames and Furnaces. The Quality of Energy. A 
mathematical calculation of the heat balance in a furnace taking 
into consideration the gases present and the process being done. 
M. W. Thring. Iron & Steel, v. 32, no. 11, Oct. 1959, p. 
483-485. 


1845 Abnormal Excitation of OH in H./O./N. Flames. 
Emission from the first four vibrational levels of OH*S* and the 
concentrations of ground state OH*II have been measured in a 
series of rich Hz/Oz/Ne flames. The intensity of emission of 
each of the bands is proportional to the cube of the concentra- 
tion of ground state OH, but the constant of proportionality 
depends on the band and flame conditions. Walter E. Kaskan. 
Journal of Chemical Physics, v. 31, Oct. 1959, p. 944-956. 


1846* Determination of the Coking Capacity of Petroleum 
Products. A method using the electric furnace was developed 
to determine the capacity of these oils. Operating temperature 
was 520 + 5 C. The combustion lasts 30 min. Satsifactory 
agreement of duplicate determinations was obtained. An easy 
handling apparatus was designed permitting a combination of 
four determinations. (In Russian.) Opredelenie koksuemosti 
nefteproduktov. P. V. Zastavskaia, V. P. Muzychenko, and 
A, 1, Tarasov. Khimiia i Tekhnologiia, Topliv i Masel, v. 4, 
no. 10, Oct. 1959, p. 48-51. 


1847* Description of the Screen Composition of Coke. 


Due to the columnar structure of coke, screening through sieves 
with square openings does not yield the accurate characteristic 
of the screen composition of coke, since up to 15% of the 80- 
60mm fraction passes through into the 60-40mm fraction. This 
value is not constant and depends on the coke structure. In 
parallel analyses of the screen coke, composition variations for 


the 40mm classes are possible up to a 2.3% proportion. (Jn Rus. 
sian.) Kharakteristika sitovogo sostava koksa. A. E. Eidel’man, 
F. Z. Elenskii, and T. S. Klipinitser. Koks i Khimiia, 1959, 
no. 10, p. 27-30. 


1848* Ways to Increase the Resources of Aromatic Hydro. 
carbons as Raw Material for Polymers. Done by developin 
the coke-gas-chemical production on the basis of balan 

gaseous coals, oiling the coal charges, pyrolizing the heavy fuel 
oils in coke ovens, and applying cold in order to eliminate the 
volatile products of coking. (In Russian.) Puti uvelicheniia 
resursov aromaticheskikh uglevodorodov kak syria dlia polime- 
rov. M. S. Litvinenko. Koks i Khimiia, 1959, no. 10, p. 33-37. 


1849* Low-Cost Way to Treat High-Mercaptan Gasoline, 
The Merox process performs the dual function of extracting 
easily removed mercaptans and converting the remaining mer- 
captans to disulfides, thereby yielding a doctor sweet product, 
The mercaptans are extracted by NaOH. The Merox process 
can be applied for sour propane, butane, pentane, or hexane 
streams. A. M. Brown, W. K. T. Gleim, and P. Urban, 
Oil and Gas Journal, v. 57, no. 44, Oct. 26, 1959, p. 73-78. 


1850 Method for the Study of Deflagration to Detonation 
Transition. Based on electrical resistance in a wire element 
introduced into the charge. Obtained data on nonsteady-state 
»henomena in high explosives, in composite propellants, and in 
liquid fuel-solid oxidizer mixtures. Frank C. Gibson, Merle L, 
Bowser, and Charles M. Mason. Review of Scientific Instru- 
ments, v. 30, Oct. 1959, p. 916-919. 


See also: 1444 (isocracking for gasoline); 2328 (cleaning 


fine coals). 


GEOLOGY, GEOPHYSICS, MINERALOGY, 
AND MINING ENGINEERING 


1851* The Formation of Shower Precipitations and Hail 
as Affected by Variations of the Vertical Component of 
Wind Velocity. The accumulation of high amounts of water 
droplets takes place in the sub-summit zone of the cloud, which 
explains the high intensity and short duration of shower pre- 
cipitations and hail. The prevention or weakening of hail is 
possible by a complete crystallization of the super-cooled liquid 
drop fraction, which hinders the gravitational growth of hail 
stones. (In Russian.) Vliianie izmeneniia vertikal’noi sostavliaiu- 
shchel skorosti vetra na obrazovanie livnevykh osadkov i grada. 
N. Sh. Bibilashvili, et al. Akademiia Nauk SSSR, Doklady, 
v. 128, no. 3, Sept. 21, 1959, p. 521-524. 


1852* Double Refraction in the Earth Mantle. Observa- 
tions of the field of displacement of longitudinal (P) and 
transverse (SV,SH) waves, which radiate through the earth 
mantle, disclose an increase of the amplitudes of P and SV 
waves in respect to SH waves on penetration of seismic rays 
into depths of 250-500, 900-1000, 1200-1300, 1800 and about 
2200 km. These peculiarities of the field of displacement may 
be in connection with the phenomena of polarization of trans- 
verse waves at double refraction in anisotropic layers of the 
earth mantle, corresponding to the mentioned depths. (In Rus- 
sian.) Dvoinoe lucheprelomlenie v obolochke zemli. A. V. Vve- 
denskaia and L. M. Balakina. Akademiia Nauk SSSR, Izves- 
tiia, Seriia Geofizicheskaia, 1959, no. 8, Aug., p. 1138-1146. 


1853* Geological Methods of Quantitative Determination 
of the Mean Value of the Velocity Gradient of Vertical 
Tectonic Motion (Change of the Slope) of the Earth Crust 
and Some Results of Their Application. (In Russian.) Geo- 
logicheskie metody kolichestvennol kharakteristiki srednego 
gradienta skorosti vertikal’nykh tektonicheskikh dvizhenii ( izme- 
nenii naklona) zemnoi kory i nekotorye rezul’taty ikh prime- 
neniia. M. V. Gzovskii, V. N. Krestnikov, and G. 1. Reisner. 
Akademiia Nauk SSSR, Izvestiia, Seriia Geofizicheskaia, 1959, 
no. 8, Aug., p. 1147-1156. 


1854* Discovery by the Third Sputnik of Electrons With 
an Energy of Approximately 10 Key in the Upper Atmos- 
phere. Results are cited of measurement of electron flow wi 

an energy of 10 to 40 Kev, carried out by the Sputnik with 
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the aid of two fluorescing deflectors, covered with thin absorb- 
ing Al foils. Radiation was recorded by photoelectric amplifiers. 
The intensity of the flow increases sharply with a decrease in 
energy. (In Russian.) Obnaruzhenie v verkhnel atmosfere elek- 
tronov s energiel okolo 10 kev na tret’em sputnike. V. J. 
Krasovskii, I. S. Shklovskii, Iu. I. Gal’perin, and E. M. 
Svetlitskiit. Akademiia Nauk SSSR, Izvestiia, Seriia Geofiziche- 
skaia, 1959, no. 8, Aug., p. 1157-1163. 


1855* Acoustic and Gravitation Vibrations in the Atmos- 
phere. Wave motions in a temperature-stratified (polytropic ) 
atmosphere were studied. Shows that these natural motions 
consist of waves of the “acoustic type” and of waves of the 
“gravitation type”, identical as observed in the isothermic 
atmosphere. The frequency spectra of these waves were inves- 
tigated. (In Russian.) Ob akusticheskikh i gravitatsionnykh kole- 
baniiakh v atmosfere. L. A. Dikii. Akademiia Nauk SSSR, 
Izestiia, Seriia Geofizicheskaia, 1959, no. 8, Aug., p. 1186-1194. 


1856* Primary Degradation of Chlorophyll Under Simu- 
lated Petroleum Source Rock Sedimentation Conditions. 
Experiments carried out to determine the extent of preserva- 
tion and the extent of conversion to pheophytin, of chlorophy!! 
dissolved in oil, during sedimentation with illite, montmoril- 
lonite, and kaolinite in fresh and salt water and under varying 
conditions of pH and redox potential. Showed that at high pH 
values chlorophyll was extensively destroyed. Conditions of pH 
and redox potential favorable for the formation of petroleum 
and the preservation and conversion of chlorophyl! were found 
to be coincident. Gordon W. Hodgson and Brian Hitchon. 
American Association of Petroleum Geologists, Bulletin, vy. 43, 
Oct. 1959, p. 2481-2492. 


1857* Studies on Pilot Water Flooding. M. J. Fischer 
Rosenbaum and C. S. Matthews. Journal of Petroleum Tech- 
nology, v. 11; American Institute of Mining and Metallurgical 
Engineers, Transactions, vy. 216, Nov. 1959, p. 316-323. 


1858 Role of Oxygen Pressure in the Crystallization and 
Differentiation of Basaltic Magma. E. F. Osborn. American 
Journal of Science, vy. 257, no. 9, Nov. 1959, p. 609-647. 


1859* The Preparation and Properties of Uranium. IV. 
Silicate. Uranium( IV) orthosilicate, corresponding to the min- 
eral coffinite, has been synthesized by a hydrothermal proce- 
dure. Preparative conditions including precipitation techniques, 
temperature, pH and U oxidation state were investigated. 
L. H. Fuchs and H. R. Hoekstra. American Mineralogist, v. 
44, nos. 9-10, Sept.-Oct. 1959, p. 1057-1063. 


1860* Mineral Separation With Asymmetric Vibrators. 
Henry Faul and Gordon L. Davis. American Mineralogist, 
v. 44, nos. 9-10, Sept.-Oct. 1959, p. 1076-1082. 


1861* Annals of the International Geophysical Year. 
Membership and programs of the IGY participating commit- 
tees. M. Nicolet and F. W. G. Baker. editors. Annals of the 
International Geophysical Year, v. 9, 1959, 307 pp. 


1862* Radio Star Scintillations and lonospheric Disturb- 
ances. Shows a definite association, both in time of occurrence 
and geographical location, with those ionospheric disturbances 
that are usually considered to be due to incoming solar par- 
ticles. Since workers at more southerly geomagnetic latitudes 
have associated scintillation observations with the spread-F 
phenomenon which they consider to be independent of auroral 
activity, it would appear that two mechanisms, at least, are 
responsible for the aii star fluctuations: namely, the precipita- 
tion of solar corpuscles and a mechanism linked with the 
spread-F phenomenon. T. R. Hartz. Canadian Journal of 
Physics, v. 37, Oct. 1959, p. 1137-1152. 


1863* Geophysics and Space Research. Angela Croome. 
Discovery, v. 20, Oct. 1959, p. 443-445. 


1864* Probing the Mysteries of the Earth’s Interior. 
Discusses some of the money factors to be considered in one 
Moho project. Drilling, v. 21, Nov. 1959, p. 74 + 2 pages. 


1865* Space Research. II. Survey paper from a discussion 


on space research techniques and recent experimental data by 
the ninth general assembly of A.G.A.R.D. held at Aachen on 
Sept. 24-25. R. Fellows, J. E. Jackson, H. E. Newell, Jr., 
and M. Stoller. Engineer, v. 208, Oct. 16, 1959, p. 444-451. 


1866* The Transmission of Geomagnetic Disturbances 
Through the Atmosphere and Interplanetary Space. J. H. 
Piddington. Geophysical Journal, v. 2, no. 3, Sept. 1959, 
p. 173-189. 


1867* Tidal Friction From Currents Near the Seabed. 
Independent measurements of the shearing stress on the seabed 
allow a determination of von Karman’s constant which was 
found to be approximately 0.4. H. Charnock. Geophysical 
Journal, v. 2, no. 3, Sept. 1959, p. 215-221. 


1868 Cement Raw Materials in Indiana. Areas in Indiana 
most favorable for establishing cement plants are: Bloomington- 
Spencer-Gosport, Paoli-Mitchell-Bedford, Greencastle, central 
Clark County, and southern Harrison County. A sixth area, 
east of Logansport, also may have limestone suitable for cement 
manufacture. Duncan J. McGregor. Indiana, Geological Sur- 
vey, Bulletin No. 15, Dec. 1958, 88 pp. (TN21 In2.3b Vis.) 


1869 Submarine Exploration for Oil. A symposium by 
members of BP Exploration Co. Ltd. which describes the 
methods, equipment, and problems of offshore oil production. 
Institute of Petroleum, Journal, v. 45, Sept. 1959, p. 263-286. 


1870* On the Determination of the Depth of a Body 
According to Gravitational and Magnetic Anomalies. A two- 
dimensional formula using gravitational and/or magnetic ob- 
servations of both the unmapped body and an exposed anoma- 
lous object located at the same depth along a line of common 
extension is devised to decrease error in determining the depth 
of an anomalous deposit. A. K. Malovichko. International 
Geology Review, v. 1, Sept. 1959, p. 39-41. 


1871* International Council of Scientific Unions Mixed 
Commission on the Ionosphere. Proceedings of Fifth Meet- 
ing. W. J. G. Beynon, editor. Journal of Atmospheric and 
Terrestrial Physics, v. 15, nos. 1/2, Sept. 1959, 176 pp. 


1872* International Council of Scientific Unions. Joint 
Commission on Radio-Meteorology. Proceedings of Fourth 
Meeting, New York University, August 14-16, 1957. Radio 
scattering by tropospheric irregularities; convection and _in- 
homogeneities; lightning; radar studies of “Angels”, and radar 
weather. Harold Spencer-Jones, editor. Journal of Atmos- 
pheric and Terrestrial Physics, v. 15, nos. 3/4, Oct. 1959, 
p. 183-296 -+- 19 plates. 

1873* Cosmic-Ray Measurements in the Vicinity of Plan- 
ets and Some Applications. I. Primary Cosmic Radiation. 
S. F. Singer and R. C. Wentworth. Journal of Geophysical 
Research, v. 64, no. 11, Nov. 1959, p. 1807-1815. 


1874* Application of Meteorological Rocket Systems. 
Willis L. Webb and Kenneth R. Jenkins. Journal of Geo- 
physical Research, v. 64, no. 11, Nov. 1959, p. 1855-1861. 


1875* Salt Intrusion Into Fresh-Water Aquifers. In a 
coastal aquifer a steady flow of fresh water toward the sea 
can limit the encroachment of the salt water into the aquifer. 
This action is treated on the assumptions that the flow is steady 
and two-dimensional, that the salt and fresh water are im- 
miscible, and that there is no fingering. Harold R. Henry. 
Journal of Geophysical Research, vy. 64, no. 11, Nov. 1959, 
p. 1911-1919. 


1876* Turbulent Transfer in the Boundary Layer of a 
Stratified Fluid. Shih-Kung Kao. Journal of Meteorology, 
v. 16, no. 5, Oct. 1959, p. 497-503. 


1877* An Improved Interpretation Method for Salt Mud 
Logging. Gives field examples exhibiting the inherent features 
as well as the disadvantages of the proposed techniques. Guy 
Towle. Journal of Petroleum Technology, v. 11, Nov. 1959, 
p. 37-41. 


1878* Effects of Crude Oil Components on Rock Wetta- 
bility. Individual fractions containing components differing in 
molecular weight and molecular structure, obtained from crude 
oils by distillation, extraction and chromatography, were tested 
for their effects on rock wettability. M. O. Denekas, C. C. 
Mattax, and G. T. Davis. Journal of Petroleum Technology, 
v. ll, Nov. 1959, p. 330-333. 


1279* Space Vehicle Environment. Physical space attributes 
of the natural environment in the solar system, including the 
characteristics of solar radiations, the effects of solar and other 
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thermal radiations on vehicle temperature, the characteristics 
of the Earth’s magnetic fields and other magnetic fields in 
space, the Earth’s exosphere and the solar corona, cosmic rays, 
and meteoroids. Carl Gasley, Jr.. W. W. Kellogg, and E. H. 
Vestine. Journal of the Aero/Space Sciences, v. 26, Dec. 1959, 
p. 770-782. 


1880* Rock Mechanics—Aid to Strata Control. Applied to 
prevent movement of surrounding strata in aoieuend open- 
ings. Robert Stefanko. Mineral Industries, vy. 29, no. 2, Nov. 
1959, p. 4-7. 


1881* Natural Gas From a Geologist’s Viewpoint. B. W. 
Beebe. Mines Magazine, v. 49, Nov. 1959, p. 38-45. 


1882* Helium, Another Natural Gas. William M. Deaton. 
Mines Magazine, vy. 49, Nov. 1959, p. 46 +- 4 pages. 


1883* Economic Evaluation of Proposed Mining Ven- 
tures. I. Exploration, Geology and Ore Reserves. II. 
Mine Development and Mine Operating Costs. I. Evan 
Just. Il. John W. Chandler. Mining Congress Journal, v. 45, 
Nov. 1959, p. 43-51. 


1884* What Research Can Do for the Mining Industry. 
Areas where research offers possible solutions to economic prob- 
lems are cost reduction, by-product utilization, diversification 
and integration, and development of new uses for mineral prod- 
ucts. David C. Minton, Jr. Mining Congress Journal, y. 45, 
Nov. 1959, p. 72 +- 4 pages. 


1885 The Shear Strength of Rocks. Discusses a third factor 
in the theoretical aspects of rock failure, with the view that 
shear strength is the missing link in drilling and blasting re- 
search. Rudolph G. Wuerker. Mining Engineering, v. 11, Oct. 
1959, p. 1022-1026. 


1886 Pebble Milling Practice at the South African Gold 
Mines of Union Corp. Lid. O. A. E. Jackson. Mining En- 
gineering, v. 11, Nov. 1959, p. 1133-1144. 


1887 Time Aspects of Geothermometry. Presents hypo- 
theses from experiments with ore from the Aberfoyle veins. 
R. J. P. Lyon. Mining Engineering, v. 11, Nov. 1959, p. 
1145-1151. 


1888* A Half Century of Progress in Metal Mining. I. 
A critical survey. G. Keith Allen. Mining Magazine, vy. 101, 
no. 4, Oct. 1959, p. 153-169. 


1889* Incompatible Waters in Porous Media. Effects of 
injection water reaction with pure water when flooding an oil 
sand. Mining Magazine, vy. 101, no. 4, Oct. 1959, p. 170-175. 


1890 Satellite Observations of Solar Cosmic Rays. Charged 
particle intensity increased sharply with magnetic latitude, 
above about 60°. Suggests that the intensity increases are in 
fact due to solar protons, associated with the large solar flares. 
Pamela Rothwell and Carl Mcilwain. Nature, vy. 184, July 
18, 1959, p. 138-140. 


1891 Application of Ultra-Violet Lights to Underwater 
Research. Richard G. Woodbridge, Ill, and Richard C. 
Woodbridge. Nature, (Suppl. No. 5), v. 184, July 25, 1959, 
p. 259. 


1892 The Upper Boundary of the Van Allen Radiation 
Belts. Conway W. Snyder. Nature (Suppl. No. 7), v. 184, Aug. 
8, 1959, p. 439-440. 


1893* A New Russian Theory About the Moon’s Surface. 
The supposition that the Moon has a covering of soft dust is 
now rejected by Russian astronomers. Recent work leads them 
to believe that the substance is a spongy slag, formed by heat 
released from the impact of meteorites. V. V. Sharonov. New 
Scientist, v. 6, Oct. 1, 1959, p. 564-565. 


1894* Organic Production in the Sea. There is t varia- 
tion in productivity between oceanic regions. Deciding factors 
include the light energy available, the supply of nutrient salts 
and the distribution of the organisms. Ronald Currie. New 
Scientist, v. 6, Oct. 1, 1959, p. 584-587. 


1895 Oil and Gas Field Development in United States 
and Canada, 1958. Annual review of geological and eames 
ical prospecting, land and leasing activities, wildcat exploration, 


proven field development, oil and gas production, pipe line and 
refinery statistics. George Hogan III and Jack L. Wiggins, 
editors. v. XXIX. 1136 pp. 1059. National Oil Scouts & 
Landmen’s Assn., Austin, Texas. (TN862 N2lo Vis.) 


1896* The Permeator: Pipeline to Greater Oil Recovery, 
The advantages of the new method are: no cement fracturing, 
no casing burrs, no “junk” in the hole, cement protected from 
acid attack, automatic casing centralization, machined seat for 
ball sealers, uniform diameter of perforations, ideal for multi- 
tubingless completions. R. W. Coburn. Oil and Gas Journal, 
v. 57, no. 44, Oct. 26, 1959, p. 100 + 4 pages. 


1897 Physics and Chemistry of the Earth. Surveys progress 
in the interpenetrating fields of physics, chemistry, mineralogy, 
and astronomy. Volume includes papers on the origin of the 
elements (discussing nuclear reactions involved), their distribu- 
tion, and silicate melt systems. L. H. Ahrens, Frank Press, 
Kalervo Rankama, and S. K. Runcorn, editors. vy. Ill. 464 
pp. 1959. Pergamon Press, New York. (QE501 P56 Vis.) 


1898 Physics and Geology. Describes the nature, composi- 
tion, and behavior of the earth by integrating available in- 
formation from geophysics, geology, and geochemistry. J. A. 
Jacobs, R. D. Russell. and J. Tuzo Wilson. 424 pp. 1959. 
McGraw-Hill, New York. (QC806 J15p) 


1899 Recent Advances in Atmospheric Electricity. Fair 
weather electricity; thunderstorm electricity; and lightning dis- 
charge. L. G. Smith, editor. 631 pp. 1958. Pergamon Press, 
New York. (QC961 C76p) 


1900* On the Annual Variation of Magnetic Disturbance. 
Two distinct and physically significant components are iden- 
tified: an annual component, with summer maximum and win- 
ter minimum; a semi-annual component with equinoxial maxima. 
The physical causes of the two types of variation are finally 
considered. D. H. McIntosh. ws g Society of London, Philo- 
sophical Transactions, v. 251, Ser. A. Mathematical and Phys- 
ical Sciences, no. 1001, Sept. 15, 1959, p. 525-552. 


1901 High-Altitude Observation Techniques. Methods of 
studying upper atmosphere physics using tools other than satel- 
lites. Suggests, however, that in the beginning stages, results 
should be checked against satellite data. Once certain relations 
are verified, ground-base observations can provide accurate 
daily information about the upper atmosphere. Raymond C, 
Staley. Science, v. 130, Oct. 2, 1959, p. 845-848. 


1902* On a Theory of the Formation of Oil and Gas 
Deposits. A theory of the formation of oil and gas deposits 
most fully developed by Gassow is discussed. Points out that 
there existed oil deposit distribution of the order opposite to 
Gassow’s principle and gives evidence in support of his opinion 
with special reference to the Volga—Ural oil and gas-bearing 
area. (In Russian.) Ob odnof teorii formirovaniia zalezhei nefti 
i gaza. V. F. Raaben. Sovetskaia Geologiia, vy. 2, no. 7, July 
1959, p. 96-104. 


1903 Symposium on Mining Research. Compilation of 16 
papers presented at University of Missouri School of Mines 
and Metallurgy, Nov. 13-15, 1958. George B. Clark, editor. 
Missouri. University. School of Mines and Metallurgy, Bulletin. 
Technical Series No. 97, 1959, 223 pp. (QE131 M69.85t Vis.) 


1904 Comments on the Ephemerides and Constants for 
a Solar Eclipse. Robert C. Cameron (Rev. by Edward R. 
Dyer). U. S. Air Force, Cambridge Research Center, GRD 
Research Notes, No. 11, May 1959, 67 pp. (QC806 Un3.23g 
Contin. ) 


1905 Processes for the Production and Removal of Elec- 
trons and Negative Ions in Gases. A survey of the more im- 
portant processes active in the earth's atmosphere. S. M. Silver- 
man. U. S. Air Force, Cambridge Research Center, GRD Re- 
search Notes, No. 16, June 1959, 17 pp. (QC806 Un3.23g 
Contin. ) 


1906 Atmospheric Turbulence. Variances and spectra; uses 
of turbulence information; regions of large turbulence intensity; 
and estimation of variances near the ground. Hans A. Panofsky. 
U. S. Atomic Energy Commission, SCR-118, Sept. 1959, 17 
pp. (UF767 Un3.lscr Contin. ) 
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1907 Geologic Investigations of Radioactive Deposits. 
Semiannual Progress Report. U. S. Atomic Energy Commis- 
sion, TEI-751, June 1959, 133 pp. ( UF767 Un3t Contin.) 


1908 Application of Electrical-Resistivity Surveys to Ex- 
ploration for Zine-Lead Deposits, Racine-Spurgeon Area, 
Newton County, Mo. J. W. Chester. U. S. Bureau of Mines 
Report of Investigations 5503, 1959, 57 pp. (TN21 Un3r Vis.) 


1909 Titanium Minerals in the Heavy Sand Deposits of 
Assateague Island, Md. W. V. Kuster. U. S. Bureau of Mines 
Report of Investigations 5512, 1959, 22 pp. (TN21 Un3r Vis. ) 


1910* Uranium Ore Formation of Sedimentary-Metamor- 
phie Type in Pre-Cambian Marbles and Skarnlike Rocks. 
A study of the geology of U-containing carbonate rocks of the 
lower proterozoic age, comprising limestones, dolomite and 
calcite marbles, imbedded with amphibolate and _sillimanite- 
graphite and other schists. (In Russian.) Ob uranovom orude- 
nenii osadochno-metamorficheskogo tipa v dokembriiskikh 
mramorakh i skarnopodobnykh porodakh. T. V. Bilibina, Tu. 
V. Bogdanov, and I. S. Ozhinskii. Vsesoiuznoe Mineralo- 
gicheskoe Obshchestvo, Zapiski, v. 88, ser. 2, no. 4, 1959, 
p. 369-376. 


1911* On the Morphology of Ferroselite. Ferroselite, dis- 
covered and described for the first time in 1955, contains 
72.14% Se, 27.86% Fe. Goniometric measurements of ferroselite 
crystals are shown. (In Russian.) K morfologii ferroselita. A. G. 
Kashenova. Vsesoiuznoe Mineralogicheskoe Obshchestvo, Za- 
piski, v. 88, ser. 2, no. 4, 1959, p. 454-456. 


1912* Potassium as Reaction Product of Cosmic Radia- 
tion in Iron Meteorites. Because of the extremely small 
amount of K found, new methods for K extraction were devel- 
oped. The mass spectrum consists of three different types of K; 
cosmogenic, that type present in the meteorite at its origin, 
and of terrestrial admixtures. The isotope frequencies were 
measured under conditions where terrestrial K was least. (In 
German.) Kalium als Reaktionsprodukt der kosmischen Strah- 
lung in Eisenmeteoriten. H. Voshage and H. Hinternberger. 
Zeitschrift fiir Naturforschung, v. 14a, Sept. 1959, p. 828-838. 


See also: 1457 (oxygen reaction with 1l-hexene). 


GRAPHIC ARTS 


1913* “Alpa”, the Swiss Watchmaker’s Camera, or the 
Photographic Secrets of Aluminum. The 4 essential parts 
of the box are of light alloy with 92% Al and 8% Si. These 
parts were obtained by injection molding, Inca process. An 
important element of the works is of Peraluman 3, other parts 
are of Anticorodal B or of Avional, hence the light weight of 
the camera without the optical pieces (635 g). 1959 Alpa is 
a synthesis of the single objective reflex, the two objective 
reflex, and the telemetric finder. (In French & German.) Radio- 
graphie de l'Alpa—La camera des horlogers suisses ou les 
secrets photographiques de l'aluminium. Georges Caspari. Alu- 
minium Suisse, v. 9, no. 5, Sept. 1959, p. 171-174. 


1914 Electrodeposition of Selenium Films for Electro- 
Photographic Plates. Amorphous Se has been clectroplated 
in thicknesses up to 30 microns (not limiting) upon a con- 
ductive substrate, but lacking in the ability to retain a static 
charge, and thus is not suited for use as electrophotographic 
plates. These deposits are reproducible, uniform, and adherent. 
They vary in appearance from semiglossy to highly glossy 
black with a red cast. The appearance of the deposit depends 
upon the conditions under which they are produced. Data 
and information are given for the investigations leading to the 
selection of the optimum bath and set of operating conditions 
for the formation of amorphous Se. The variables that might 
possibly effect charge retention properties are discussed, and 
the results obtained from the investigations undertaken to re- 
solve this problem are reported. H. J. Boyd and H. L. Pinker- 
ton. Final Report, May 1, 1956—June 30, 1958, 35 pp. (Ab- 
stracted in Technical Abstract Bulletin U59-20, Oct. 15, 1959, 
p. 5231-5232. ) 


1915* Survey of Color Scanners: What's Here; What's 
to Come. J. A. V. Hyatt. Modern Lithography, v. 27, Nov. 
1959, p. 52-54. 


1916 A Versatile Instrument Camera With a Microsecond 
Electronic Shutter. A discussion of a camera which was devel- 
oped and built at the Oak Ridge National Laboratory and 
which uses a single-stage image converter. The camera was 
developed primarily to study high current, low-pressure ares 
in environments encountered in controlled nuclear fusion exper- 
iments. The image converter shutter tube will be discussed, 
and then the associated deflection and grating systems will be 
described. Finally, the operating parameters and performance 
will be discussed. C. H. Schalbe. U. S. Atomic Energy Com- 
mission, ORNL-2804, Nov. 2, 1959, 49 pp. (UF767 US3oe 
Contin. ) 


See also: 1963 (photoreproduction processes ). 


HEAT POWER 


1917 New lon Source for Propulsion of Space Vehicles. 
The duo-plasmation ion source is utilized. C. D. Moak, H. E. 
Banta, J. W. Johnson, and R. F. King. ARS Journal, y. 29, 
Nov. 1959, p. 868-869. 


1918 Flow-Induced Noise in Heat Exchangers. Outlines 
the general mechanisms by which this noise is generated and 
resents some examples in which difficulties have been caused 
os the vortex-shedding phenomenon. A future course of action 
in handling these problems is suggested. A. A. Putnam. ASME, 
Transactions, Series A, Journal of Engineering for Power, v. 
81, no. 4, Oct. 1959, p. 417-422. 


1919* Magnetohydrodynamics. A convenient and compre- 
hensive guide to a new and growing branch of aeronautical 
science. A. C. Clinton. Aeronautics, v. 41, no. 1, Nov. 1959, 
p. 20-24. 


1920 The Historical Development of Turbojet and Ram- 
Jet Engines in the Soviet Union. Donald J. Ritchie. Aero/ 
Space Engineering, y. 18, Oct. 1959, p. 45-50. 


1921 Design and Development of the Jet Exhaust Gas 
Seavenging System for the AEDC Propulsion Wind-Tunnel 
Facility. Considers aerodynamic and thermodynamic problems 
of the scavenge system-tunnel combination, and includes some 
results from special experimental studies undertaken in connec- 
tion with the engineering design. Carl J. Wenzinger. Aero/ 
Space Engineering, v. 18, Nov. 1959, p. 56-62. 


1922* Fuel Cell Research and Its Significance to the Gas 
Industry. A comprehensive report on direct chemical-to-elec- 
trical energy conversion and te it means. R. B. Rosenberg. 
American Journal, v. 186, Dec. 1959, p. 17-23. 


1923* The Gay-Lussac Free Expansion Experiment. J. H. 
Potter. American Society of Naval Engineers, Journal, vy. 71, 
no. 4, Nov. 1959, p. 643-648. 


1924* Thermoelectricity—A Ray From the Brighter To- 
morrow. Reflects great promise in this field. John C. Cooper 
and Norbert Frankenberger. American Society of Naval En- 
gineers, Journal, vy. 71, no. 4, Nov. 1959, p. 657-664. 


1925* Organic Reactor Eyed for Nuclear T-7. Edward CG. 
Lowell. American Society of Naval Engineers, Journal, vy. 71, 
no. 4, Nov. 1959, p. 723-727. 


1926 Solid Rockets. Discusses the progress and some of 
the problems encountered in solid rocket fuels. Ivan E. Tuhy. 
Astronautics, v. 4, Nov. 1959, p. 47 +- 1 page. 


1927 Spacecraft Power From Open-Cycle Chemical Tur- 
bines. Antonio Orsini. Astronautics, v. 4, Dec. 1959, p. 36 
-+- 4 pages. 


1928 The Solid-Fuel Ramjet. A simple, cheap, safe engine 
to power missiles and drones. H. Powell Jenkins, Jr. Astro- 
nautics, v. 4, Dec. 1959, p. 44 +- 3 pages. 
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1929* Measurement of Piston Temperature of Spark- 
Ignition Engine. Masatake Hara and Tatsu Oguri. Bulletin 
of JSME, v. 2, no. 7, Aug. 1959, p. 382-389. 


1930* Estimation of the Operating Characteristics of a 
Turbocharged Four-Cycle Diesel Engine. Characteristics are 
estimated by means of the equilibrium running line drawn by 
linking together the performance characteristics of the com- 
onents of a given engine unit. Fujio Nagao and Yoshio 
irako. Bulletin of JSME, v. 2, no. 7, Aug. 1959, p. 398-404. 


1931* Steam Power Plant Clinic. XII. Considers boiler 
feed pump problems. Igor J. Karassik and Joseph J. Biese. 
Combustion, v. 31, no. 4, Oct. 1959, p. 59-60. 


1932* The Powders for Self Propulsion. The principal 
types of powder were classified according to their composition 
and to the process of fabrication used. Substances and different 
processes used in making homogeneous as well as compound 
powders were surveyed; the energetic properties and the speed 
of combustion were considered as well as the future possi- 
bilities in powders for self propulsion. (In French.) Les poudres 
pour autopropulsion. G. Reure. Docaéro, no. 58, Sept. 1959, 


p. 3-14 


1933 Thermoelectron Engines: Future Power Sources? 
Promise of high efficiency, lightness and maintenance-free oper- 
ation makes thermionic generation of electricity commercially 
attractive. Techniques and devices currently under development 
are discussed. George N. Hatsopoulos, John Welsh, and 
Edwin Langberg. Electronics, v. 32, no. 46, Nov. 13, 1959, 
p. 69-72. 


1934* Nuclear Reactors for Marine Propulsion. VI. Or- 
ganic Moderated Reactor for a Dry Cargo Liner. Engineer, 
v. 208, Oct. 23, 1959, p. 460-465. 


1935* Some Considerations in Steam Power Plant Design. 
A. G. Christie. Engineering Journal, v. 42, Oct. 1959, p. 63-67. 


1936* Turbofans. A Survey of Current Airline Power- 
plants. W. T. Gunston. Flight, v. 76, Oct. 30, 1959, p. 455- 
459. 


1937* Largest Free-Piston Engine Plant in Service. Fifteen 
GS. 34 gasifiers feed into a ring main which supplies six expan- 
sion turbo-compressors at the new Wilton No. 3 Olefine Works 
of Imperial Chemical Industries, Ltd. Gas and Oil Power, v. 
54, Oct. 1959, p. 252-257. 


1938* The Rocket Engine SEPR 841 as Supplementary 
Propulsion Unit of the Interceptors “Mirage” 111A and 
111C. The liquid-propellant rocket engine SEPR 841 used as 
auxiliary propulsion unit for the interceptor “Mirage” 111A is 
discussed with regard to its design and performance features. 
Gives data on installation, its possibilities of application, its 
trial, and its inspection. (In German.) Das Raketentriebwerk 
SEPR 841 als Zusatztriebwerk des Abfangjiigers “Mirage” 111A 
bzw. 111C. H. Schneider. Luftfahrttechnik, v. 5, Oct. 1959, 
p. 347-349. 


1939* Power Plants for Missile Support. Carl H. Paul 
and Parker Bartlett. Missile Design & Development, vy. 5, 
Oct. 1959, p. 20 ++ 3 pages. 


1940 Powerplants for VTOL Aircraft: Performance Cal- 
culations for Several Hypothetical Turbofan Engines. Pre- 
sents calculated performance data for a wide range of altitudes, 
forward speeds, and engine speeds, for four hypothetical aft- 
turbofan engines. E. P. Cockshutt, N. Galitzine and T. Wei- 
bust. National Research Council of Canada Aeronautical Report, 
LR-256, July 17, 1959, 77 pp. (TL501 C16.5L Contin.) 


1941* Dual-Fuel Engines. Describes engines capable of 
operating on a combination of two fuels. Article is intended 
to help those who have not had experience with such units, 
and wish to gain an initial understanding of their advantages. 
W. S. Harvey. Oil Engine and Gas Turbine, v. 27, Oct. 1959, 
p. 133-135. 


1942* Marine Gas Turbines. Overseas Engineer, yv. 33, 
Nov. 1959, p. 54-57. 
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1943 Nuclear Rockets for Interplanetary Propulsion. |; 
may be wise first to develop the use of nuclear energy for 
rocket propulsion from a low altitude Earth orbit. A particular 
space nuclear engine concept is described in detail. Frank E, 
Rom and Paul G. Johnson, Society of Automotive Engineers, 
Preprint 63R, 1959, 19 pp. 


1944* Exhaust Noise and Its Damping in Trucks With 
Two-Stroke-Engines. After consideration of the noises and 
permissible total sound level in trucks, the cause and com- 
position of exhaust noises are discussed based on test results, 
The theory of the propagation of even waves is presented and 
the calculation of reflection sound absorbers is explained with 
examples. The development of mufflers for Krupp two-stroke 
diesel engines is reported. (In German.) Das Auspuffgeriiusch 
und seine Diampfung bei Lastkraftwagen mit 2-Takt-Motoren. 
O. Rothfuss. Technische Mitteilungen Krupp, v. 17, no. 4, 
Sept. 1959, p. 172-178. 


1945* Concerning the Creation of High Capacity Gas 
Turbine Installations. Shows how to increase unit capacity 
of gas turbine installations up to 300 MW and higher with 
38 to 39% efficiency at gas temperatures from 700 to 750C. 
Shows that unit capacity of a gas turbine installation is de- 
creased considerably with regeneration. (In Russian.) K sozda- 
niiu gazoturbinnykh ustanovok bol’shot moshchnosti. V. V. 
Uvaror, et al. Teploenergetika, v. 6, no. 10, Oct. 1959, p. 8-16. 


1946 A High-Performance 250-Pound-Thrust Rocket En- 
gine Utilizing Coaxial-Flow Injection of JP-4 Fuel and 
Liquid Oxygen. Samuel Stein. U. S. National Aeronautics 
and Space Administration, Technical Note, NASA TN-D-126, 
Oct. 1959, 14 pp. (TL570 Un3t Vis. ) 


1947 Analysis of Injection-Velocity Effects on Rocket 
Motor. Dynamics and Stability. A concept of combustion 
time lag that includes dependency on injection-velocity js 
introduced. Theoretical frequency responses and _ stability 
boundaries are compared with those obtained when the injec- 
tion-velocity sensitivity is neglected. Comparisons show the 
injection-velocity effect on the time lag to be an important 
consideration. Herbert G. Hurrell. U. S. National Acornautics 
and Space Administration, Technical Report, NASA-TR-R-43, 
Sept. 1959, 40 pp. (TL521 Un3ra Vis. ) 


1948* Nuclear Energy for Ships Propulsion Systems, 
Various tvpes of reactors lend themselves to marine propulsion 
duties. They include pressurized water, organic-moderated and 
water boiler reactors, and gas-cooled reactors in conjunction 
with steam or gas turbines. Current vessels are equipped with 
pressurized water reactors. (In German.) Kernenergie fiir Schiff- 
santriebe. Kurt Illies. VDI Zeitschrift, v. 101, no. 32, Nov. 
11, 1959, p. 1469-1484. 


1949* Materials and Fuels for Marine Nuclear Propulsion 
Units. Extremely exacting demands are made on the quality 
and uniformity of all materials employed in the construction 
of nuclear propulsion units. Particular attention must be piad 
to the selection of the materials used for the radiation protec- 
tive screens, fuel elements and their sheathings, and the control 
rods. Investigations have also been carried out on the damage 
caused to steel and other metals by high-energy neutron radia- 
tion. (In German.) Werkstoffe und Betriebsstoffe fiir Kernener- 
gieanlagen auf Schiffen. Hans Biihler. VDI Zeitschrift, v. 101, 
no. 32, Nov. 11, 1959, p. 1490-1499. 

1950 The Coming “Air-Cars”. Discusses briefly and gen- 
erally some of the features of air cars now on the drawing 
boards. Welding and Metal Fabrication, vy. 27, Nov. 1959, 
p. 418-419. 


See also: 1703 (electric propulsion systems for rockets); 
1925 (organic reactor). 


INFORMATION—PREPARATION 
AND DISSEMINATION 


1951 Five Reports Aid Better Control. Types of manage- 
ment reports that have wide application in modern business. 
Alven S. Ghertner. American Business, v. 29, Nov. 1959, 
p. 37-40. 
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1952 Some Notes on Oral Communication at Scientific 
Meetings. A. L. Bacharach. Chemistry & Industry, 1959, no. 
40, Oct. 3, p. 1244 + 1 page. 


1953 Composition of Scientific Words. A manual of 
methods and a lexicon of materials for the practice of logotech- 
nics. This book is a revised and enlarged edition of the 
author's Materials for Word-Study, and shows how words have 
been and can be constructed. Roland Wilbur Brown. Rev. 
Ed., 882 pp. 1956. Roland W. Brown, Washington, D. C. 
(PE1580 


1954 The Elements of Style. Elementary principles of 
grammar and rules of usage; principles of composition; words 
and expressions commonly misused. William Strunk, Jr. (Rev.) 
71 pp. 1959. Macmillan, New York. (PE1408 St89e ) 


1955* Notes and Reflections on Directing a Library Re- 
search Project. The director of the Pacific Northwest Library 
Association’s Library Development Project gives his views on 
the administration of this project and its application to further 
research on the role of the library. Morton Kroll. Library 
Quarterly, v. 29, no. 4, Oct. 1959, p. 235-245. 


1956 Modern Trends in Documentation. Specialized plan- 
ning for information retrieval; the nature of information re- 
trieval; information needs of applied research; linguistic 
analysis and automatic computers in machine-translation re- 
search. Martha Boaz, editor. 103 pp. 1959. Pergamon Press, 
New York. (Z1001 B63m) 


1957 Nonconventional Technical Information Systems in 
Current Use. Il. Descriptions of technical information sys- 
tems currently in operation which embody new principles for 
the organization of subject matter or employ automatic equip- 
ment for storage and search. 66 pp. 1959. Available from 
Superintendent of Documents, U. $. Government Printing 
Office, Washington, D. C. (Z695.92 


1958 Three Hard Speeches to Make. Tips for an impromptu 
speech, for a speech of introduction, and for the “thank you” 
speech are given. George McWilliam. Petroleum Refiner, vy. 
38, Oct. 1959, p. 225-227. 


1959* Russian Literature on Automatic Control. A biblio- 
graphy. Process Control and Automation, vy. 6, Sept. 1959, p. 
386-387. 


1960 Russian-English Atomic Dictionary. Contains 23,000 
entries relating to nuclear science and technology, physics, 
mathematics, some chemistry and chemical engineering, metal- 
lurgy, gamma-ray metallography, peaceful and military uses 
of the atom, biophysics and radiobiology. Eugene A. Carpo- 
vich, 2nd Rev. Ed. 317 pp. 1959. Technical Dictionaries Co., 
New York. (QC772 C22r2) 


1961 Automatic Linkage of Vital Records. Computers can 
be used to extract “follow-up” statistics of families from files 
of routine records. H. B. Newcombe, J. M. Kennedy, S. J. 
Axford, and A. P. James. Science, v. 130, Oct. 16, 1959, 
p. 954-959. 


1962* Soviet Scientific Abstracting Journals. Gives brief 
annotated descriptions of the various Russian abstract journals. 
Karol Maichel. Special Libraries, v. 50, no. 8, Oct. 1959, p. 
398-402. 


1963* Developments in Photoreproduction. The latest ma- 
chines available in the photoreproduction field are described 
in detail. Loretta J. Kiersky. Special Libraries, y. 50, no. 8, 
Oct. 1959, p. 403-404. 


See also: 1304 (aeronautical dictionary); 1672 (literature 
review on porcelain enamel defects); 2096 (bibli- 
ography on thermal stresses and low-cycle fatigue ). 


INSTRUMENTATION 


1964* Ebulliometry and the Determination of the Mole- 
eular Weights of Polymers. I. The Small Ebulliometer. 
Il. Background Noise in the Small Ebulliometer. W. R. 
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Blackmore. Canadian Journal of Chemistry, v. 37, Sept. 1959, 
p. 1508-1526. 


1965* The Measuring of Temperatures. The concept of 
temperature was defined and considerations were made con- 
cerning the scale of temperatures and the different instruments 
used in industry based on expansion, on electric resistance or 
possessing an electric thermocouple or using radiation as meas- 
uring agents. Reliability more than extreme accuracy was 
emphasized as a requirement in fabrication. (In French.) 
Mesure des températures. J. Ergalant. Chaleur & Industrie, 
1959, no. 410, Sept., p. 263-286. 


1966* A New and Simplified Method for Preparatory and 
Continuous Electrophoresis. In the device described a filter 
paper cone serves as the separating surface. A process for 
testing the apparatus used in preparatory electric paper chro- 
matography and some applications to the field of dyes and 
amino acid electrophoresis are mentioned. (In German.) Eine 
neue, vereinfachte Methode zur priparativen kontinuierlichen 
Papierelektrophorese. J. Herrmann and E. Tiessen. Chemiker- 
Zeitung, v. 83, no. 21, Nov. 5, 1959, p. 714-719. 


1967* Cryoscopy of High Molecular Weight Substances. 
Below 5-10‘, the measurements of molecular weights are diffi- 
cult. An apparatus for differential cryoscopy is described using 
two thermistors for elements sensitive to temperature. Using 
unbalanced bridges, temperature measurements with a preci- 
sion of + 0.5-10°°C can be taken, which makes it possible to 
measure molecular weights up to 5-10‘. (In Italian.) Crioscopie 
di composti ad alto peso molecolare. Umberto Bianchi and 
Corrado Rossi. Chimica e I'Industria, y. 41, Sept. 1959, p. 
875-879. 


1968* New Instrumentation Concepts for Manned Flight. 
Three fundamental principles required to optimize human 
flight control are kinalog attitude Soles anticipatory display, 
and modified pictorial display. These concepts are embodied 
in proposed aircraft instrument designs which fall within the 
present state of the art. They are also extended to possible 
future spacecraft applications. Lawrence J. Fogel. 1.R.E. Pro- 
ceedings, v. 47, Nov. 1959, p. 1978-1992. 


1969* Instrumentation in Biomedical Research. The dis- 
cussion suggests that it might be desirable to establish a center 
or centers where teaching, research, and engineering can be 
done on instruments; where scientists or technicians can learn 
to use them; and where instruments can be rented as needed, 
with or without technical assistance. Paul E, Klopsteg. 1.R.E. 
Proceedings, v. 47, Nov. 1959, p. 1999-2006. 


1970 Determination of Particle Size by 5-Back-Scattering. 
A cumulative method of particle size analysis is described 
wherein the mass deposited from an homogeneous suspension 
by gravitational or centrifugal force is determined by a 8-back- 
scatter thickness measurement technique. The method is ap- 
plicable to compounds having an effective atomic number 
greater than 16, and comparisons of results obtained by this 
and other methods for thoria, urania, zirconia, and lithopone 
powders are given. P. Connor, W. H, Hardwick, and B. J. 
Laundy. Journal of Applied Chemistry, v. 9, pt. 10, Oct. 1959, 
p. 525-531. 


1971 Time-Controlled Unit-Function, Constant- Voltage 
Generator. A time-controlled, unit-function, constant-voltage 
generator has been developed having a variable output ampli- 
tude from 40 to 1000 V with a rise time of las and constant for 
150us. The output voltage is independent of current from 0 to 
12 A and can be applied with an accuracy of + us. The gen- 
erator consists of a source of high-capacity capacitors con- 
nected in parallel with non-inductive capacitors which supply 
the initial energy at a high rate. A mercury thyratron (type 
BT61A) with a special triggering circuit gives the necessary 
time control. Detailed circuit diagrams of the generator, etc., 
are given. The effects of temperature, accentuation of field due 
to additional space charge and oscillations on the voltage wave- 
form are also 5 ethan Y. Ettinger and H. Edels. Journal 
of Scientific Instruments, v. 36, Aug. 1959, p. 362-364. 


1972* A Transistorized Drop Counter for Chromatograph- 
ic Use. Completely transistorized drop counter is compact and 
reliable, offers high versatility. @. Geerinck and J. Hoste. 


Talanta, v. 2, no. 4, Aug. 1959, p. 319-321 +- 1 plate. 
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See also: 1959 (Russian literature on automatic control). 


LUBRICATION AND FRICTION 


1973* The Effects of Surface-Active Lubricants on Re- 
sistance to Shear in Friction. Effects of the boundary layers 
of hard lubricants on the coefficient of friction, the shearing 
strength, and the degree of surface friction in the case of 
Fe, Cu, Zn, Sn, Al, and Pb. Effects of liquid hydrocarbons 
and their derivatives on the coefficient of friction and the 
shear strength in the case of Cu, Al, Fe, and the alloy EI-437. 
(In Russian.) Vliianie poverkhnostno-aktivnykh smazok na_so- 
protivlenie sdvigu pri trenii. I. S. Avetisian and G. I. Epi- 
fanov. Akademiia Nauk SSSR, Doklady, v. 128, no. 5, Oct. 
1959, p. 973-976. 


1974* Lubricating Power of Organic Molybdenum Com- 
pounds. An attempt was made to explain the improvement 
of the lubricating effect of mineral oils by addition of organic 
Mo compounds in the presence of S$. Molybdenum-oxy-sulfide 
has g lubricating properties; during the thermal decom- 
position of organic Mo compounds, it is probable that molybde- 
num-oxy-sulfide is formed. (In German.) Uber die Schmierfa- 
higkeit organischer Molybdiinverbindungen. Giinter Spengler 
and Adalbert Weber. Chemische Berichte, v. 92, no. 9, 1959, 
p. 2163-2171. 


1975 The Development, Testing, and Application of 
Petroleum Based Launching Lubricants. Use of lubricants 
specially developed for launching ships. G. H. Clark and 
D. A. Davidson. Institute of Petroleum, Journal, vy. 45, July 
1959, p. 175-196. 


1976 Hypoid Gear Lubricants and Additives. A brief his- 
tory is given of the development of hypoid gear oils and the 
methods used for their evaluation. J. S. Elliott, N. E. F. 
Hitchcock, and E. D. Edwards. Institute of Petroleum, Jour- 
nal, v. 45, Aug. 1959, p. 219-235. 


1977 Lubrication of Bearings. Theoretical principles; de- 
sign factors. E. I. Radzimovsky. 338 pp. 1959. Ronald Press 
Co., New York. (TJ1061 R11L) 


1978 Sleeve-Bearing Bronzes. General requirements; cast 
bronze materials and their properties. Machine Design, v. 31, 
Oct. 29, 1959, p. 135-138. 


1979 Grooving for Sleeve Bearings. Selection of type, 
width, depth, and configuration of groove for effective lubri- 
cation. Harry C. Rippel. Machine Design, v. 31, Nov. 12, 
1959, p. 170-177. 


1980 Gas Lubrication. Most machine bearings are lubri- 
cated with petroleum lubricants, but in some applications there 
are advantages to be gained from the use of gaseous lubri- 
cants, usually air. This article describes the principles and 
development of gas lubrication, and surveys some current appli- 
cations. J. A. Cole. Research, vy. 12, Aug.-Sept. 1959, p. 348- 
355. 


1981 Bearing Dynamometer. A bearing dynamometer was 
devised and built which enables ready evaluation of Soming 
materials. Coefficient of friction and shaft speed are present 
on an X-Y recorder. At present, bearings of %-in. diameter are 
being studied to specdh of 2000 rpm and coefficients of 
friction to 0.7. R. V. Klint and R. S. Owens. Review of 
Scientific Instruments, v. 30, Sept. 1959, p. 775-777. 


1982 Coatings on Molybdenum for High Temperature 
Sliding. The lowest friction is obtained with MoS. and pro- 
vided that oxidation is prevented, for example by sliding in 
vacuo, lubrication is maintained up to 800C (1,500F). If 
the sliders are to operate in air it is possible to provide a 
protective coating of Mo Sis. G. W. Rowe. Scientific Lubrica- 
tion, v. 11, Oct. 1959, p. 12-15. 


1983 The Performance of Lubricating Oils. Evaluates 
data on the performance characteristics of lubricating oils 
under various conditions; data to facilitate the conversion of 
-various viscosity units; lubrication processes; rheology; oxida- 
tion; bearing corrosion; sludge and lacquer deposition; emul- 
sification and foaming; manufacturing methods. H. H. Zuidema. 
2nd Ed. 205 pp. 1959. Reinhold Publishing Corp., New York. 
(TJ1075 Z84p2) 
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1984 Film Geometry Effects in Hydrodynamic Gear Ly. 
brieation. The involute gear lubrication problem is analyzed 
with a first order correction made to the conventional parabolic 
arc film thickness equation to account for the actual tooth 
shape and the squeeze action resulting from its time depend- 
ence. Both internal and external gears are considered for one 
pressure angle and a range of gear ratios. The film geometry 
effect is found to be greater for internal than for external 
gears and to decrease as the minimum film thickness decreases, 
J. F. Osterle. Wear, v. 2, no. 6, Oct. 1959, p. 416-422. 


1985 The Effect of the Anisotropy of the Base on Rolling 
Friction. Experimental determination of the dependence of 
the rolling resistance on the direction of motion of the cylinder 
in the case of an anisotropic base of wood and NaCl! mono- 

a. J. B. Halaunbrenner. Wear, v. 2, no. 6, Oct. 1959, p. 
23-427. 


MECHANICAL ENGINEERING 


1986 Four-Bar Linkages — Approximate Synthesis. Ap 
analytical method for synthesizing a four-bar linkage as a 
function generator is presented. The method, which permits 
the arbitrary selection of four precision points and finite angular 
ranges, is based on a graphical solution. This permits a pre- 
liminary graphical investigation of the six possible linkages 
before selecting one for analytical treatment. W. W. Worthley 
and R, T. Hinkle. ASME, Transactions, Series B, Journal of 
Engineering for Industry, v. 81 no. 4, Nov. 1959, p. 293-300. 


1987 An Analysis of Critical Stresses and Mode of Failure 
of a Wire Rope. Many wire-rope manufacturers and machine 
designers are under the impression that the significant. stress 
in a wire rope is the tensile stress, or possibly the stress due 
to tension and bending. This paper proves by mathematical 
analysis that by far the greatest stress in a wire rope results 
from Hertz contact stresses at points of contact of wire-on-wire, 
and asserts that the usual mode of failure of a wire rope is 
fretting-fatigue initiated at such points of contact. Design 
relationships based on these concepts should be of great value 
to designers who use wire rope. W. L. Starkey and H. A. 
Cress. ASME, Transactions, Series B, Journal of Engineering 
for Industry, v. 81, no. 4, Nov. 1959, p. 307-316. 


1988 The Dynamic Analysis and Design of Relatively 
Flexible Cam Mechanisms Having More Than One Degree 
of Freedom. Presents a simple numerical method for analyzing 
and designing cam systems. Illustrative examples are given for 
follower systems having two degrees of freedom. In gddition 
to the general analysis and design methods which are derived, 
the examples also illustrate the importance of significant figures 
in the calculating procedure and the importance of the con- 
sideration of the distribution of mass throughout elastic regions. 
The general method of analysis and design can be extended 
to follower systems having more degrees of freedom than two. 
R. C. Johnson. ASME, Transactions, Series B, Journal of 
Engineering for Industry, v. 81, no. 4, Nov. 1959, p. 323-331. 


1989* Symmetrically Loaded Circular Plates Under the 
Combined Action of Lateral and End Loading. Expressions 
are obtained for the radial and tangential bending moments 
in a circular plate under the combined action of (a) a lateral 
load concentrated on the circumference of a circle and an 
end tension or compression, and (b) a uniformly distributed 
lateral load. For both types of loading, solutions are obtained 
for plates which are simply-supported and for plates with an 
arbitrary end rotation. The following limiting cases are con- 
sidered: (1) concentrated lateral load with end tension or 
compression, and (2) an infinite plate under the simultaneous 
action of an end tension nad a lateral load. Raymond Hicks. 
Aeronautical Quarterly, v. 10, pt. 3, Aug. 1959, p. 266-282. 


1990* Ultimate Loads and Deflections From Limit De- 
sign of Continuous Structural Concrete. Ultimate loads and 
deflections permissible in individual members of a continuous 
concrete structure are dependent on the moment distributions. 
The limit design or plastic analysis is one method to determine 
this distribution. The article defines essential terms and de- 
scribes the static, kinematic, and uniqueness theorems which 
are used in conjunction with the poet, ong G. C. Ernst and 
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A. R. Riveland. American Concrete Institute, Journal, v. 31; 
ACI Proceedings, v. 56, no. 4, Oct. 1959, p. 273-286. 


1991* Comparison of Measured and Calculated Stiffnesses 
for Beams Reinforced in Tension Only. The factor EFI, 
which is a measure of stiffness, is necessary for determining 
deflections of any elastic structure, be it statically determinate 
or statically indeterminate. It was found that the measured 
values of stiffness decrease with increased bending moment. 
Bill G. Eppes. American Concrete Institute, Journal, v. 31; 
ACI Proceedings, v. 56, no. 4, Oct. 1959, p. 313-325. 


1992 Improved Casting Design. Engine castings in Ford 
Motor Co.’s Falcon are examples of how serviceable parts can 
be produced at minimum wee through proper design and 
careful engineering. Robert H. Herrmann. Foundry, vy. 87, 
Nov. 1959, p. 82-85. 


1993 Thermal Stresses in Design. XIV. Strain-Gage 
Measurements. Measurement requirements; temperature com- 
pensation; chemical and metallurgical factors; lead-wire con- 
siderations. S. S. Manson. Machine Design, v. 31, Oct. 29, 
1959, p. 109-116. 


1994 Controlling Web Tension. Problems of differential- 
transformer, weight-and-loop, rider-roll, dual-tachometer, and 
horsepower control methods: braking preceding section; sur- 

and rewind 


face-driven windup and center-driven unwin 
systems. E. H. Dinger. Machine Design, y. 31, Oct. 29, 1959, 
p. 123-133. 


1995 Selection of Precipitation-Hardening Stainless Steels. 
The precipitation-hardening stainless steels have high strength 
and good corrosion resistance. Steels in the precipitation- 
hardening series are essentially Cr-Ni stainless steels of care- 
fully proportioned composition. M. E. Holmberg. Machine 
Design, v. 31, Oct. 29, 1959, p. 139 + 2 pages. 


1996 Thermal Stresses in Design. XV. Strain Gage Appli- 
cations. Examples of numerous gage applications in actual 
design problems. S. S. Manson. Machine Design, v. 31, Nov. 
12, 1959, p. 183-189. 


1997 Comparisons of Materials. Strength, specific gravity, 
thermal conductivity, coefficient of thermal expansion, melting 

ints, and other properties of metals, ceramics, plastics, rub- 
- and other constructional materials. Materials in Design 
Engineering, v. 50, Mid-Oct. 1959, p. 11-32. 


1998 Forms and Shapes of Materials. Design data for 
metal forms, castings, extrusions, impact extrusions, fabricated 
sheet metal parts, patterned sheet, forgings, metal powder 
parts, screw machine parts, spinnings, mechanical tubing, wire 
parts, and plastics parts. Materials in Design Engineering, v. 
50, Mid-Oct. 1959, p. 340-373. 


1999 Let’s Stop Over-Designing. A large part of the waste 
associated with over-design is perpetrated > the unquestioned 
use of conventional safety factors. Many of the safety factors 
used by designers today were established more than 50 years 
ago. A safety factor of three may have been quite reasonable 
in 1900, yet be quite unreasonable today. Even if stresses 
cannot be calculated, they can be determined experimentally 
by use of electric strain gages or photoelastic studies. Safety 
factors of three or five (in some cases more) are inconsistent 
with the present state of technology. G. K. Manning. Materials 
in Design Engineering, v. 50, Nov. 1959, p. 118. 


2000* Machine Tool Scales With Optical Reading De- 
vices. Use and design of projection readers. Size and design 
of a “program scale” on repetitive work. C. Godfrey and S. C. 
Bottomley. Microtecnic (English Edition), v. 13, no. 4, Aug. 
1959, p. 154-161. 


2001* Suspension System Design. Each Missile Carrier 
Presents Own Problems. Discusses problems of dimensional 
limitations, tandem suspensions, axle selection, air suspensions, 
and rubber components. Lloyd D. Masser. Missile Design & 
Development, v. 5, Oct. 1959, p. 95-97. 
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2002 Package Design Engineering. Elementary principles; 
impact load factors; cushioning selection; types of containers; 
dehumidification and pressurization. Kenneth Brown. 263 pp. 
1959. John Wiley & Sons, New York. (TS158 B8Ip) 


2003 What the Experts Tell Us About Mechanical Re- 
liability. The reliability specialist is, first and foremost, a 
mathematician, but his methods and advice are just as applic- 
able to bearings, gears, rivets, and pins as they are to vacuum 
tubes or capacitors. Richard M. Koff. Product Engineering, 
v. 30, no. 47, Nov. 16, 1959, p. 27-30. 


2004* Second-Order Terms of Deformation in Simple 
Shear. Five measures of deformation are discussed, all de- 
generating to the classical Cauchy measure in pure infinitesimal 
deformation, i.e. when no rotation of the principal axes of 
deformation takes place from the initial to the final state. 
Zvi Karni. Research Council of Israel, Bulletin, y. C7, no. 1, 
Apr. 1959, p. 17-32. 


2005 Concerning the Problem of Shear Strength in Rein- 
forced Concrete. A deformation hypothesis was proposed 
which permits a theoretical deduction of the resistance to 
shear. The appearance of a shearing rupture in the zone of 
the inclined fissures depends first upon the amplitude of the 
moment of flexure. Allowance is made by this hypothesis for 
each influencing factor, especially prestressing, armature ad- 
herence and the type of load. (In German.) Zum Problem der 
Schubsicherheit im Spannbeton. R. Walther. Schweizer Archiv 
fiir angewandte Wissenschaft und Technik, vy. 25, Sept. 1959, 
p. 329-337. 


2006 Dangerous Vibrations of Rotors. In order to cor- 
rectly evaluate the amplitude of vibrations generated in rotary 
machines, it is necessary to take into account the form of 
vibrations and their frequency as well as the position of the 
shaft. Only thus can the cyclic stress components be reliably 
determined. Several examples are given. (In Czech.) K otdzce 
nebezpetnosti kmiti rotori. 4. Tondl. Strojirenstvi, vy. 9, no. 
9, Sept. 1959, p. 657-662. 


2007 Structural Design for Dynamic Loads. Behavior of 
materials; calculation of response of structural systems; modern 
computational techniques applicable to response calculations; 
application of structural design and analysis to specific cases. 
Charles H. Norris, et al. 453 pp. 1959. McGraw-Hill, New 
York. (TG265 St89) 


2008 Comments on the Application of ASME and ASA 
Boiler and Piping Codes to Sodium Systems. Reviews the 
American Society of Mechanical Engineers (ASME) Power 
Boiler Code, Unfired Pressure Vessel Code, and the American 
Standard Code for Pressure Piping (ASA B31.1—1955), as 
bases for the design of Na systems. The code rules are gen- 
erally adequate in their intention to provide minimum safety 
requirements for new construction. However, the designer must 
have additional data in order to make realistic allowances for 
any unusual conditions which may be associated with Na 


systems. W. C. Hayes. S. Atomic Energy Commission, 
Sept. 15, 1959, 19 pp. (UFY67 Un3.lna 
ntin. ) 


2009 The Phenomenon of Change in Buckle Pattern in 
Elastic Structures. A model is analyzed which exhibits the 
important properties associated with change in buckle pattern 
of plates. The analysis includes a rigorous study of stability 
in its various modes. A discussion of how the present results 
may be applied to plates and other elastic structures is given. 
Manuel Stein. U. S. National Aeronautics and Space Admin- 
istration, Technical Report, NASA TR-R-39, 1959, 22 pp. 
(TL521 Un3ra Vis. ) 


2010 Loads and Deformations of Buckled Rectangular 
Plates. The nonlinear large deflection equations of von Karman 
are converted into a set of linear equations by expanding the 
displacements into a power series in terms of an arbitrary 
parameter. The postbuckling behavior of simply supported 
rectangular plates subjected to longitudinal compression and 
to a uniform temperature rise is investigated in detail by 
solving the first set of equations. Manuel Stein. U. S. National 
Aeronautics and Space Administration, Technical Report, NASA 
TR-R-40, 1959, 71 pp. (TL521 Un3ra Vis.) 


METALLURGY 


2011* Preparation of Calcium by Metallothermal Decom- 
position of Its Carbide Under a Reduced Pressure. Decom- 
position of calcium carbide by means of ferrotitanium. Im- 
purities are less than 1.3%. (In French.) Sur une préparation 
du calcium par décomposition métallo thermique sous pression 
réduite, de son carbure. Etienne Bonnier and Pierre Poyet. 
Comptes Rendus Hebdomadaires des Séances de | Académie 
des Sciences, vy. 249, no. 12, Sept. 21, 1959, p. 1048-1050. 


2012 The Behavior of Rhenium in Electron Tube En- 
vironments. Rhenium, W, and Re-coated W were exposed to 
carburizing atmospheres and to water-cycle attack, Re and 
W to Al.O, at 1750C for 7000 hr, and Re to B-containing 
atmospheres. It was confirmed that Re, unlike most other 
refractory metals, does not form a carbide. Rhenium forms 
a boride, which forms a eutectic with another boride or with 
Re, and melts under 2250C. Thoriated Re maintains micro- 
structural and mechanical integrity after long exposure in 
vacuum at 1750C in contact with alumina. Rhenium and 
Re-coated W are highly resistant to water-cycle effects. Gordon 
B. Gaines, Chester T. Sims, and Robert I. Jaffee. Electro- 
chemical Society, Journal, v. 106, Oct. 1959, p. 881-885. 


2013* Overcoming the Producibility Barrier With Im- 
proved Forming Techniques, by More Suitable Selection 
of Alloys, and by Better Use of Atmospheres in Heat 
Treating and Metal Processing. Review of forming by slip 
casting, tube bending, chemical milling, extrusion, rubber form- 
ing, spinning, and rolling. Factors for selection of stainless and 
other steels, and Cu, Mg, and Al alloys. Heat-treating atmos- 
pheres and procedures, Metal Progress, v. 76, no. 4, Oct. 1959, 
p. 96-157. 


2014 The Effect of Impurities on lron-Chromium-Yttrium 
Alloys. Effect of C, Mn, O, Pd, and S on the structure and 
fabricability of iron-35 w/o chromium-1 w/o yttrium alloy. 
Roy W. Endebrock, Walston Chubb, Ellis L. Foster, and 
Ronald F. Dickerson, U.S. Atomic Energy Commission, BMI- 
1338, Apr. 27, 1959, 12 pp. (UF767 U3b Contin.) 


2015 Behavior of Structural Materials Exposed to an 
Organic Moderated Reactor Environment. Behavior of Type 
1020 C steel, Types 304 and 410 stainless steel, Type 4130 
alloy steel, Al, and Mg. N. J. Gioseffi and H. E. Kline. U. S. 
Atomic Energy Commission, NAA-SR-2570, Oct. 1, 1959, 35 
pp. ( UF767 Un3.1na Contin. ) 


See also: 1995 a of precipitation-hardening stain- 
less steels ). 


METALS—CORROSION 


2016* Effect of Admixtures on Electrolytic Corrosion of 
Steel Bars in Reinforced Concrete. Smal! amounts of CaClu, 
less than 1% of cement by weight, caused no harmful reaction 
under direct current of less than 10 v, and when CaCl, and 
calcium lignosulfonate were used ee, the corrosion ten- 
dency was alleviated considerably. Alternating current of 20 v 
caused no corrosion in concrete containing the admixtures. 
Yasuo Kondo, Akihiko Takeda, and Setsuji Hideshima. 
American Concrete Institute, Journal, vy. 31; ACI Proceedings, 
v. 56, no. 4, Oct. 1959, p. 299-312. 


2017* The Growth of Uranium Rods in Corrosive Gas. 
The elongation of U specimens maintained in a heated state 
in the air, in Ni and CO, was studied. The relationship between 
this growth and the temperature, the pressure of the medium, 
the diameter of the rods and the preliminary oxidation of the 
U surface was determined. Elongation was discovered in Cu 
wires also. A possible mechanism for the growth of the U rods 
was offered. (In Russian.) Rost uranovykh sterzhne!l v agressiv- 
nol gazovo!l srede. I. V. Batenin, A. N. Rudenko, and B. V. 
Sharov. Atomnaia Energiia, v. 7, no. 4, Oct. 1959, p. 329-332. 


2018* Some Observations on the Occurrence of Rust 
Staining on Copper-Base Alloys. G. W. Brown and C. B. 
Searles. British Foundryman, vy. 52, Oct. 1959, p. 442-444. 
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2019* Corrosion in Salt Water Cooling Systems. IJ, 
Consideration of devices for corrosion protection in salt water, 
including zinc alloy anodes, one-coat linings of epoxy mastic, 
aluminum-bitumen paint, and zinc-rich primer sealed with 
heavy bituminous paint. E. D. Dolan. Corrosion Prevention & 
Control, v. 6; Corrosion Engineer, vy. 1, no. 5, Aug. 1959, 
p. ii-x. 


2020 Corrosion Resistance of Non-Ferrous Castings. By 
suitably varying the alloying additions to a very small number 
of basic metals, a wide range of alloys can be produced, 
which not only possess good corrosion resistance but are also 
endowed with strength, ductility, hardness, and wear-resistance. 
A. H. Rollins. Corrosion Technology, v. 6, Sept. 1959, p, 
259-262. 


2021 Corrosion Resistance of Aluminium Bronzes. Dis. 
cusses why Al bronzes are noted for their performance in 4 
number of industrial applications in which a wide range of 
corrosive materials—gaseous, liquid and solid—are encountered, 
G. Fitzgerald-Lee. Corrosion Technology, v. 6, Sept. 19539, 
p. 263 -+- 4 pages. 


2022 Observations on the Corrosion Products of Tin, 
An investigation of the physical form of the corrosion products 
formed in nearly neutral solutions, and the factors controlling 
their formation. T. K. Ross and W. Harris. Corrosion Tech- 
nology, v. 6, Sept. 1959, p. 269-271. 


2023 High-Temperature Reaction Rates of Several Metals 
With Hydrogen Chloride and Water Vapor. Measurements 
were made by an electrical method. Measurable reaction rates 
were determined for both Ni and Fe in a temperature range 
from 1000 to 1600K. Specific reaction rate constants and 
apparent activation energies are presented. Milton Farber. 


Electrochemical Society, Journal, vy. 106, Sept. 1959, p. 
751-754. 
2024 The Electrochemical Behavior and Passivity of 


Titanium. In the active condition, corrosion of Ti is controlled 
by activation polarization. The metal presents a surface with 
a low exchange current for a variety of electrochemical reac- 
tions. Low exchange currents are not conducive to establish- 
ment of passivity. However, this is overcome by unusually 
active critical potentials for passivity. This accounts for the 
ease with which Ti is passivated by many substances which 
are only slightly oxidizing. Milton Stern and Herman Wissen- 
berg. Electrochemical Society, Journal, v. 106, Sept. 1959, p. 
755-759. 


2025 The Influence of Noble Metal Alloy Additions on 
the Electrochemical and Corrosion Behavior of Titanium. 
Alloying of Ti with small amounts of noble metals markedly 
improves its corrosion resistance in reducing-type acids without 
any impairment of its high resistance to oxidizing media. The 
mixed potentials of Ti noble metal alloys are more noble than 
the critical potential for passivity of Ti in the same environ- 
ment. Milton Stern and Herman Wissenberg. Electrochemical 
Society, Journal, v. 106, Sept. 1959, p. 759-764. 


2026 High-Temperature Sulfiding of Iron Alloys in Hydro 
gen Sulfide-Hydrogen Mixtures. A mechanism of scaling, in- 
volving the depletion of a barrier scale layer by recrystalliza- 
tion and grain growth processes, is proposed. A single kinetic 
equation, based on this mechanism, is shown to satisfy the 
rate curves over the complete range of conditions studied. A 
solid defect structure, protons trapped at metal ion vacancies, 
is suggested to explain the effect of H on the scaling process. 
E. W. Haycock. Electrochemical Society, Journal, vy. 106, Sept. 
1959, p. 764-771. 


2027 Transitions From Parabolic to Linear Kinetics in 
Sealing of Metals. A general rate equation is derived for a 
model of a barrier scale layer being formed by a diffusion 
rocess and simultaneously being depleted at a constant rate 
_ a secondary process. The equation, derived to satisfy rate 
curves for sulfide scaling of Fe in H.O, is shown to be —_ 
able to the oxidation of Al and Hf over ranges of conditions 
where two or three rate equations have been used previoush 
to explain the experimental data. E. W. Haycock. Electro- 
chemical Society, Journal, v. 106, Sept. 1959, p. 771-775. 


2028 The Effect of Halides on the Capacity and Resist- 
ance of the Magnesium Electrode in Aqueous Solutions. 
Presents a study of potential-time decay curves at anodically 
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and cathodically polarized Mg by the d-c current interrupter 
method. Potential-time oscillograms and polarization curves were 
determined for Mg electrodes in buffered and unbuffered 
aqueous solutions containing Cl, Br, I, and F, G. R. Hoey 
and M. Cohen. Electrochemical Society, Journal, v. 106, Sept. 
1959, p. 776-782. 


2029 Effect of Sodium Pyrophosphate on Polarization 
and Corrosion of Tin. Corrosion rates and corrosion potentials 
were measured for tin in eight different acid, alkaline. and 
neutral solutions. Cathodic and anodic polarization measure- 
ments were carried out in an attempt to explain the function 
of sodium pyrophosphate as a corrosion inhibitor. The results 
were compared with previous work on the inhibition of iron 
corrosion by polyphosphates. I. A. Ammar and S, Riad. Elec- 
trochemical Society, Journal, vy. 106, Nov. 1959, p. 926-929. 


2030 The Oxidation of Iron-Nickel Alloys. HUI. Kinetics 
of Oxidation of Three Commercial Alloys. Three commer- 
cial Fe-Ni alloys, containing 30, 41, and 78% Ni, were oxidized 
over the range of 600-1000C in two atmospheres, laboratory 
air, and a 21.7% O.-78.3% N. mixture. Temperature depend- 
ences of the reaction rates were determined with the Arrhenius- 
type equation. It is hypothesized that the apparent energy of 
activation for the 78% alloy is due to the influence of the 3.8% 
Mo on the physical character of the film. Anomalously high 
rates were observed in both atmospheres at the higher tem- 
peratures, and this is discussed with reference to “over-tempera- 
tures”, resulting from heat generated at the surface by oxidation. 
R. T. Foley and C. J. Guare. Electrochemical Society, Journal, 
yv. 106, Nov. 1959, p. 936-940. 


2031 Oxidation Studies on the Nickel-Chromium and 
Nickel-Chromium-Aluminum Heater Alloys. A systematic 
study was made of the oxidation resistance of five SONi-20Cr 
heater alloys and one 4A1-19Cr-77Ni alloy. Kinetic and crystal 
structure studies were made over the temperature range of 
500 to 1100C. The adhesion of the oxide film to the allov 
was tested by the strain oxidation technique, and the over-all 
performance was evaluated by the ASTM useful life tests. A 
thermodynamic and kinetic interpretation was made of the 
results. Earl A. Gulbransen and Kenneth F. Andrew. Electro- 
chemical Society, Journal, v. 106, Nov. 1959, p. 941-948. 


2032 Reactions in the Niobium-Hydrogen System. Equili- 
bria and elevated-temperature X-ray studies show that a solid 
solution of H in Nb is produced throughout most of the 
system. A miscibility gap was found at low temperatures and 
pressures with a critical point at about 140 C, 0.01 mm of Hg-H 
pressure, and 0.3 H/Nb. Sorption rates at 300-550C were 
initially linear. At higher temperatures, sorption rates were 
controlled by diffusion in the metal matrix. Diffusion coeffi- 
cients at 600-700 C can be expressed by: D = 0.0215 exp 
[(-9370 + 600) /RT]. Desorption rates wer slower than 
those predicted by diffusion. W. M. Albrecht, W. D. Goode, 
and M. W. Mailett. Electrochemical Society, Journal, v. 106, 
Nov. 1959, p. 981-986. 


2033* Intererystalline Corrosion of Austenitic Stainless 
Steels. Potentiostat studies in an acid medium revealed a 
generalized corrosion, an intercrystalline corrosion, and an 
oxidizing action. This method is more accurate than the em- 
pirical Strauss and Huey tests which involve errors, as was 
shown by an electrochemical investigation. (In French.) Corro- 
sion intercristalline des aciers inoxydables austénitiques. L. 
Clerbois, F. Clerbois, and J. Massart. Electrochimica Acta, 
v. 1, no. 1, Apr. 1959, p. 70-82 +- 1 plate. 


2034 Effect of Relative Humidity on the Rate of Dissolu- 
tion of Aluminium in Iodine-Methanol Solution. In the 
isolation of surface films from Al alloys by dissolving the 
metal in iodine-methano! solution, the rate at which the Al 
is dissolved depends upon the relative humidity of the atmos- 
phere in contact with the solution. Controlled-humidity exper- 
iments showed that, at 30C, the most favorable relative 
humidity is about 38%. D. F. MacLennan, Journal of Applied 
Chemistry, v. 9, pt. 10, Oct. 1959, p. 519-520. 


2035* Sixth Report of the Corrosion Committee. Dis- 
cusses atmospheric corrosion tests, atmospheric corrosion and 
protection at elevated temperatures, and marine corrosion serv- 
ice. J. C. Hudson, compiler. 217 pp. 1959. The Iron and 
Steel Institute, London. (TN601 I6s Vis.) 
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2036* Recent Development of the Corrosion Theory. 
Potential-pH-diagrams; the electrochemical nature of most cor- 
rosion processes. Potential-current-diagrams are used to illus- 
trate various corrosion phenomena, such as the H evolution 
and O reduction types of corrosion, cathodic, anodic and 
mixed control, corrosion inhibitors, corrosion in flowing media, 
and cathodic protection. (In Swedish.) Korrosionsteorins nyare 
utveckling. Gésta Wranglén. Svensk Kemisk Tidskrift, vy. 71, 
no. 8, 1959, p. 367-386. 


2037 Oxidation of Zirconium and Zirconium Alloys. 
Studies in the temperature range 400 to 900C at O pressures 
of 50, 200, and 800 mm. The reaction rate of massive (paral- 
lelepiped) samples was best expressed by the cubic rate law. 
H. A. Porte, J. G. Schnizlein, R. C. Vogel, and D. F. 
Fischer. U. S. Atomic Energy Commission, ANL-6046, Sept. 
1959, 42 pp. ( UF767 Un3.lan Contin. ) 


2038 Hydrogen Pickup During Corrosion of Zirconium 
Alloys. Several factors such as alloy composition, H content 
of the alloy, surface hydrides, and H content of the water 
were investigated for their effect upon the amount of H picked 
up by Zr alloys during corrosion in 680F water. Metallic 
additions of Ni increase H pickup, Sb, Cr, and Fe appear to 
decrease the H pickup, while the addition of Sn has little or 
no effect. The H content of the metal (50 to 400 ppm) or 
of the water (0 to 2 atm. of H pressure) does not appreciably 
change the amount of H picked up by the alloys studied. 
It is proposed that certain intermetallic compounds provide 
cathodic areas which aid in the concentration of H at the 
compound. Warren E. Berry, Dale A. Vaughan, and Earl 
L. White. U. S. Atomic Energy Commission, BMI-1380, Sept. 
24, 1959, 16 pp. (UF 767 U3b Contin. ) 


METALS—EXTRACTION AND REFINING 


2039* The Reduction of Iron Oxide, Especially of 
Wustite. The reduction of hematite and magnetite proceeds 
gradually. The elementary processes are solid phase diffusion 
in magnetite and wustite, and the heterogeneous reaction FeO 
+ H. — F, + H.O (on reduction with H) and diffusion 
through pores. (In German.) Zur Reduktion der Eisenoxyde, 
besonders des Wiistits. Ottmar Knacke. Archiv fiir das Eisen- 
hiittenwesen, v. 30, no. 10, Oct. 1959, p. 581-584. 


2040* The Evaporation of Iron (II, IIL) Oxide, of Man- 
ganese (il, Oxide and of Chromium (II, Oxide. 
Mixtures of oxides, which contain iron (II, III) oxide, man- 
ganese (II, III) oxide, and chromium (II, IIL) oxide in an 
eutectic mixture start to smoke above 1800 C as do open- 
hearth and arc furnaces on oxygen blowing. In this process 
iron (II, IIT) oxide and, according to thermodynamic calcula- 
tion, iron (II) oxide evaporate. (In German.) Die Verfliichtigung 
von Eisen (II, Ill)-oxyd, Mangan (II, III)-oxyd und Chrom 
(Il, IIL)-oxyd. Hans von Wartenberg. Archiv fiir das Eisen- 
hiittenwesen, v. 30, no. 10, Oct. 1959, p. 585-587. 


2041* Experiences With Directly-Recording Spectro- 
graphs in the Laboratories of Iron and Steel Mills. Reports 
7-8. Report 7 discusses selection of spectrometers for the deter- 
mination of all secondary elements in steel and pig iron; 
determination of C on the quantometer; method for the 
simultaneous determination of C, P, S, Mn, Si, Cu, As, Sn, 
and Cr in steel and of C, P, S, Mn, and Si in pig iron, using 
the quantovac. Report 8 discusses the 3-m-polychromator, the 
fluorspar-vacuum-polychromator, and conditions of impulse, 
calibration, and interferences. (In German.) Erfahrungen mit 
direktregistrierenden Spektrographen im Eisenhiitten-laborato- 
rium. 7-8 Berichte. Paul Héller, Georg Graue, and Robert 
Marotz. Archiv fiir das Eisenhiittenwesen, v. 30, no. 10, Oct. 
1959, p. 589-598. 


2042 A Study of the Iodide Niobium Process. The rate 
of deposition of Nb by the thermal decomposition of Nb iodides 
can be expressed in units of moles of Nb deposited per unit 
length of a deposition element per unit of time. The rate of 
deposition was studied (a) with deposition temperatures from 
750 to 1100C, (b) with feed material temperatures from 
240 to 470C, and (c) with crude Nb with different surface 
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areas. Robert F. Rolsten. Electrochemical Society, Journal, 
v. 106, Nov. 1959, p. 975-980. 


2043* Blast Furnace Design and Practice. Some Modern 
Trends. Economic considerations for design of blast furnaces 
involving volume and type of blast. Preparation of raw mate- 
rials, type of burden, and other factors. G. Reginald Bash- 
forth. Iron & Steel, v. 32, no. 11, Oct. 1959, p. 473 + 6 


pages. 


2044 Prevention of Brown Ferric Oxide Fumes by Steam 
Blowing. H. Kosmider, H. Neuhaus, and P. E. Hardt. Iron 
and Steel Institute, Journal, v. 193, pt. 1, Sept. 1959, p. 611. 


2045 The Activity of Ferrous Oxide in Silicate Melts. C. 
Bodsworth. Iron and Steel Institute, Journal, v. 193, pt. 1, 
Sept. 1959, p. 13-24. 


2046 Europium and Samarium Reduction. Demonstrates 
that high-purity Eu and Sm metals can be prepared by La 
and Zr reduction of the oxides. T. T. Campbell and F. E. 
Block. Journal of Metals, v. 11, Nov. 1959, p. 744-746. 


2047 Direct Reduction: The Flash Steel Process. Process 
depends upon fluid dynamics in a high-velocity gas column. 
Pellets of sintered Fe ore float down through a stream of rising 
gas, aT, molten 1% C steel. J. J. Burke. Journal of 
Metals, v. 11, Nov. 1959, p. 747. 


2048 Sinter Performance Characteristics: A Laboratory 
Evaluation. A laboratory apparatus to test the performance 
characteristics of sinter under conditions similar to those pre- 
vailing in the blast furnace. Arthur M. Schwarz and Michael 
O. Holowaty. Journal of Metals, v. 11, Nov. 1959, p. 752-754. 


2049 Blast-Furnace Practice With Self-Fluxing Sinter 
Burden. One and a half years’ experience with 100% self- 
fluxing sinter burden practice at the Kokura steel works in 
Japan shows remarkable pom in coke consumption. Y. Doi 
and K. Kasai. Journal of Metals, v. 11, Nov. 1959, p. 755-759. 


2050 High Sinter Burden Experiments in Belgium. Tests 
with low and high sinter burdens show a linear relationship 
between the per cent of sinter charged and the coke rate, 
calorific value of top gases, and amount of flue dust produced. 
A. Firket and J. Molderez. Journal of Metals, v. 11, Nov. 
1959, p. 760-762. 


2051* Potential for Oxygen in Steelmaking. Companies 
using the O converter process and those experimenting with 
O in the blast furnace and openhearth report economies and 
increased —— rates. Future need for more steel capacity 
at reasonable cost is expected to spark a boom in O steelmaking 
techniques. E. C. Wright. Metal. Progress, v. 76, no. 3, Sept. 
1959, p. 101-107. 


2052* Ultrasonic Vibrations Refine Grain Size. Vibration 
during consumable-electrode melting refines ingot grain struc- 
ture and prevents segregation. Secret of the technique is low- 
loss transmission of sound energy through the bottom of the 
mold. D. H. Lane, J. W. Cunningham, and W. A, Tiller. 
Metal Progress, v. 76, no. 3, Sept. 1959, p. 108-110. 


2053* Refractory Materials of Magnesite From the 
Onotsky Deposit and Their Use in Checker Brickwork of 
Regenerators for Martin Furnaces. From “talc magnesite” 
eoengining up to 9% SiO., 1.0% CaO, and about 43% MgO 
highly refractory materials can be obtained. The technique used 
with the periclase-forsterite refractories resembles that used 
with magnesite products; only the calcining conditions and 
melting charge process requires more attention. Periclase- 
forsterite bricks with a low content of iron oxide possess 
volume constancy and improve the service time of the checker 
brickwork. (In Russian.) Ogneupory iz magnezita Onotskogo 
mestorozhdeniia i ikh sluzhba v nasadkakh regeneratorov marte- 
novskikh pechei. P. N. D’iachkov and I, A. Stepanova. 
Ogneupory, v. 24, no. 9, 1959, p. 403-410. 


2054 Carbon Bricks for Lining Blast Furnaces. Develop- 
ment and size of carbon linings; cooling of the blast furnace; 
other applications of carbon. D. W. Hu d. Research, v. 12, 
Aug.-Sept. 1959, p. 322-325. 
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2055* The Effect of Burden Preparation on the Oper. 
ation of Blast Furnaces. (In German.) Die Auswirkung der 
Mollervorbereitung auf den Hochofenbetrieb. Heinrich Kahl. 
héfer, Alfred Send, and Gerd Pfrétschner. Stahl und Eisen, 
v. 79, no. 21, Oct. 15, 1959, p. 1461-1471. 


2056* Experience in the Operation of Open-Hearth Fur. 
naces Fired With Fuel Oil and Cold Gas-Oil. Design of the 
furnace and operation data. Dimensions and operation data of 
the burner. Changing capacity; heat input; melting capacity; 
roof life. (In German.) Betriebserfahrungen an Siemens-Martin- 
Ofen mit Ol- und mit Kaltgas-Ol-Zusatz. Robert Gérgen, 
Stahl und Eisen, v. 79, no. 21, Oct. 15, 1959, p. 1483-1491. 


See also: 1404 (permeability of blast-furnace refractories), 


METALS—FINISHING, POLISHING, 
AND CLEANING 


2057 Cold-Emulsion Cleaning and Its Application to 

Mass-Production Lines. Characteristics and uses of new com- 

plex emulsifying agents for the removal of surface soils, in- 

cluding grease and oil, from sheet metal before painting. 

— Corrosion Technology, v. 6, Sept. 1959, 
-273. 


2058 ~=—Post-Treatment Solves Problems in Work With Shot. 
Blast Stock. Bram Pais and E. S. Kelly. Iron Age, v. 184, 
no. 19, Nov. 5, 1959, p. 94-96. 


2059* The Not-So-Ideal Cleaning Cycle. Methods of clean- 
ing metal before electroplating. S. Spring. Metal Finishing, 
v. 57, Oct. 1959, p. 64-68. 


2060* Grinding and Polishing With Abrasive Belts. With 
a better understanding of basic principles, production men 
can put abrasive belts to their best use—keeping productivity 
high and costs low in many finishing operations. W. K. , 
Metal Progress, v. 76, no. 3, Sept. 1959, p. 95-100. 


See also: 1645 (grit- and sand-blasting processes); 1669 
(combination cleaning—phosphatizing method). 


METALS—FOUNDRY PRACTICE 


2061* Radioactive Tracer Investigation of Inclusions in 
Alloy-Steel Castings. The role of zircon mold materials in 
producing inclusions. P. W. Clark and D. H. Houseman. 
British Foundryman, v. 52, Oct. 1959, p. 445-450. 


2062* A Review of Modern Developments in Cupola 
Practice. H. J. Leyshon. British Foundryman, vy. 52, Oct. 
1959, p. 451-458. 


2063* Comparison of Temperature/Time Curves of CO. 
and Green-Sand Moulds. Temperature readings were taken 
with a chromel/alumel thermocouple at a point 1 in. from the 
metal/mold interface. The castings were of a cylindrical shape 
in copper and gunmetal molded in green and CO:-bonded sands 
of 3%-in. mold-wall thickness. A. D. Sarkar. British Foundry- 
man, v. 52, Oct. 1959, p. 458-460. 


2064* Hardening Cores and Molds With Carbon Dioxide. 
(In Italian.) Indurimento di anime e di forme con anidride 
carbonica. Lelio Orsini. Fonderia, vy. 8, Sept. 1959, p. 357 + 3 
pages. 
2065* Experiments Conducted at the Renault State Plant 
in the Field of Hot-Box Coremaking. Molded parts of a more 
precise design and at lower costs were obtained owing to the 
use of inexpensive and heat-hardenable binders capable 
polymerization when in contact with the hot box. Thus, 
standardized mixers and blowers can be used; sand dressing is 
simplified and drying molds and plates, core boxes, and large 
core ovens can be dispensed with; and fettling is eliminated be- 
cause of precision in core assembling. (In French.) Expériences 
ursuivies a la régie renault dans le domaine du noyautage en 
oites chaudes. Philippe Jasson. Fonderie, no. 164, Sept. 1959, 
p. 395-407. 
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2066* Gassing and Degassing Capacity of Fluxes for 
Light Alloys. The Importance of Dampness. Tests proved 
the existence of highly gassing fluxes, highly degassing fluxes, 
and of a flux without gassing effect and with a low degassing 
effect. (In French.) Pouvoir gazant et degazant des flux pour 
alliages legers: importance de lhumidite. Claude Mascre and 
Andre Lefebvre. Fonderie, no. 164, Sept. 1959, p. 421-426. 


2067* Results of Cast Iron Inoculation Tests by Means 
of Alloys Containing Copper as “Carrier”. Cu-SiCa and 
Cu-SiCa-Mg alloys equal the Fe-Si-Mn-Zr-+-SiCa alloy as 
inoculation mixtures and have the advantage of containing 
some Cu, which hardens the matrix and decreases or elimi- 
nates ferrite. (In French.) Résultats d’essais d’inoculation des 
fontes au moyen dalliages contenant le cuivre comme 
¢véhiculant >. J. Meersseman and W. Simoens. Fonderie 
Belge, v. 29, Oct. 1959, p. 244-248. 


2068 Risering of Castings. Shrinkage defects depend on the 
mechanism of solidification, thermal conditions, and size and 
location of risers. Discusses general risering requirements to 
avoid these defects in castings. John F. Wallace. Foundry, v. 
87, Nov. 1959, p. 74-81. 


2069 Sand Segregation—Causes and Effects. Causes and 
methods of correcting during handling and shipping of sand. 
T. W. Seaton. Foundry, v. 87, Nov. 1959, p. 86-89. 


2070 Achieving Ultra-High Strength in Low-Alloy Steel 
Castings. Improvements in metallurgy and process control 
plus the use of ceramic molds that make possible cast parts 
with ultimate tensile strengths up to 309,000 psi for aircraft 
and missiles. Robert H. Herrmann, Foundry, vy. 87, Nov. 
1959, p. 90-94. 


2071 Pushbutton System Mixes Sand Automatically. 
Batching system can mix any preset quantity of sand as needed 
from storage bins. Unit permits ra id switching from one mix 
to another and permanently records the weight of each ingre- 
dient in every batch. Frederick R. Morey. Foundry, vy. 87, 
Nov. 1959, p. 98-101. 


2072* Mildly Spheroidal Cast Iron Rolls. New method 
of production of spheroidal cast Fe rolls up to the weight of 
5 tons. Mildly hardened spheroidal cast Fe rolls were chosen 
as most suitable; the method of partial inoculation was devel- 

and inoculation equipment designed. ‘In Czech.) Mirné 
tvrzené valce z tvarné litiny. Robert Kamensky. Hutnické 
Listy, v. 14, no. 9, Sept. 1959, p. 762-768. 


2073* Solidification of Grey Cast Iron. Factors affecting 
the number of nuclei that grow, and the rate at which they 
grow. H. Morrogh and W. Oldfield. Iron & Steel, vy. 32, 
no. 11, Oct. 1959, p. 479-482. 


2074 Metallurgy of Die Cast Aluminum Alloys. Feasibility 
of die casting various Al alloys. Walter Bonsack. Precision 
Metal Molding, v. 17, Nov. 1959, p. 60-63. 


2075 Investment Casting in Shell Molds. I. Silicate 
Shells. Paul E. Schlinkmann. Precision Metal Molding, vy. 
17, Nov. 1959, p. 66 + 3 pages. 


2076 Modifying the Structure of Cast-Iron by Additions 
of Tin. Small additions of Sn proved to be of advantage for 
some properties of cast iron. W. E. Hoare. Tin and Its Uses, 
no. 47, Summer 1959, p. 4-8. 


See also: 1788 (foundry wage incentive plans); 1789 (cast 
control); 1992 (design of engine castings). 


METALS—HEAT TREATMENT 


2077* The Effects of Alloying With Titanium on the 
“Nitridability” of Iron. Tests proved that the core hardness 
of nitided, Ti-alloyed Fe is from 50 to 100% higher than the 
core hardness of unalloyed Fe, and case hardnesses up to 150% 
greater can be obtained. (In German.) Der Einfluss i Legie- 
Tung mit Titan auf die Nitrierfaihigkeit des Eisens. T. Konkoly. 
ne Mitteilungen, v. 13, no. 2, 1959, p. 102- 
4. 
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2078 Radiant Heating: An Answer to Rising Annealing 
Costs. A seven-barrel-furnace line for tube annealing features 
special burners. Fast, uniform radiant heating does the job 
at reduced production costs. R. J. Gianotti, Iron Age, v. 184, 
no. 19, Nov. 5, 1959, p. 100-101. 


2079 Try Compromise Heat Treatments for Dissimilar 
Clad Metals. Ways to heat treat clad metals with different 
heat-treating properties. R. C. Bertossa and A. C. Fortlage. 
Iron Age, v. 184, no. 20, Nov. 12, 1959, p. 162-164. 


2080* Glow Discharge Nitriding of Steel. Physical phe- 
nomena which take place during the process; control devices 
for the glow discharge. H. Kniippel, K. Brotzmann, and F. 
Eberhard. Iron & Steel, v. 32, no. 11, Oct. 1959, p. 463-468. 


2081* The Constitution of Spark-Treated Metals. It is 
shown that the process of spark-hardening on metal-surfaces 
involves two factors: a localized thermal treatment and the 
transfer of matter. Both superimpose to a distinctive and well 
demonstrable degree. The creation of high internal stresses is 
also shown and considered important. H. J. Goldschmidt. 
Iron & Steel, v. 32, no. 11, Oct. 1959, p. 469-471. 


2082 Cleaning of Silicon Surfaces by Heating in High 
Vacuum. Results of experiments with four independent sur- 
face-sensitive phenomena agree in demonstrating that an atom- 
ically clean surface can be produced on Si single crystals by 
heating to 1550 K or above for several minutes in high vacuum. 
The four phenomena studied are: (1) oxidation and gas 
adsorption, (2) Auger neutralization of He* ions, (3) external 
photoelectric emission, and (4) field electron emission in a 
Miiller microscope. F. G. Allen, J. Eisinger, H. D. Hagstrum, 
and J. T. Law. Journal of Applied Physics, v. 30, Oct. 1959, 
p. 1563-1571. 


2083* Austenitic “Cold Working” for Ultra High Strength. 
Need for materials with higher strength-to-weight ratio has 
motivated the search for new heat treating processes for steels. 
Key to one technique is plastic deformation in the austenitic 
“bay” of the TTT-diagram between pearlite and bainite, then 
quenching to prevent transformation to nonmartensitic products. 
D. J. Schmatz, J. C. Shyne, and V. F. Zackay. Metal Progress, 
v. 76, no. 3, Sept. 1959, p. 66-69. 


2084 High Frequency Resistance Heating for Wire An- 
nealing. New electronic equipment for annealing ferrous and 
nonferrous wire. Hugh Cameron. Metal Treating, v. 10, no. 5, 
Sept.-Oct. 1959, p. 8-9. 


2085 The Commercial Operation of a High Vacuum Heat 
Treat Plant. Joseph B. Merrill. Metal Treating, vy. 10, no. 5, 
Sept.-Oct. 1959, p. 10 +- 2 pages. 


2086* Beryllium Copper. Hl. Heat Treatment. GC. Fitz- 
gerald-Lee. Metal Treatment and Drop Forging, v. 26, Oct. 
1959, p. 374-380. 


2087* Heat Treating Today. Quenching for Quality. 
Critical cooling rates; quenching stresses; selection of quench- 
ants; tanks and other equipment. Lester F. Spencer and 
Charles Weiner. Tooling & Production, vy. 25, no. 8, Nov. 
1959, p. 45-48. 


METALS—MECHANICAL AND 
PHYSICAL PROPERTIES 


2088 A Theory for the Effect of Mean Stress on Fatigue 
of Metals Under Combined Torsion and Axial Load or 
Bending. The concept that alternating shear stress is the 
primary cause of fatigue with the normal stress on the critical 
shear plane as an influencing factor is developed for the case 
of mean (or static) stresses superimposed on combinations of 
torsion and axial load or bending. The influence of the maxi- 
mum stress of the cycle of stress on the allowable alternating 
stress for a given number of cycles and on the orientation 
of the critical shear plane is explored. W. N. Findley. ASME, 
Transactions, Series B, Journal of Engineering for Industry, 
v. 81, no. 4, Nov. 1959, p. 301-306. 
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2089 Low-Temperature Tensile Properties of Copper and 
Four Bronzes. The tensile properties of O-free high con- 
ductivity Cu in both the hard temper and annealed conditions, 
a half-hard Be bronze, a half-hard Be-Co bronze, a one- 
quarter-hard Si bronze, and full-hard grade C-P bronze, were 
measured at temperatures between 20 and 300K (—424 and 
--80F). R. M. McClintock, D. A. Van Gundy, and R. H. 
Kropschot. ASTM Bulletin, no. 240, Sept. 1959, p. 47-50. 


2090 High-Stress, Low-Cyecle Fatigue Properties of 
Notched Alloy Steel Specimens. Two types of notched plate 
specimens and a notched bend-test specimen were subjected 
to tension-only (zero stress ratio) fatigue loading at nominal 
stresses of 50% or more of their static strength. S. Yukawa and 
J. G. MceMullin. ASTM Bulletin, no. 241, Oct. 1959, p. 38-40. 


2091 The Dissipation of Energy During Plastic Deforma- 
tion. Various mechanisms are considered for the dissipation 
as heat of the mechanical energy of deformation in a cold- 
worked metal. Since dislocations seem to account for at most 
10% of this dissipation, the creation and annihilation of point 
defects is considered in some detail. J. F. Nicholas. Acta 
Metallurgica, v. 7, Aug. 1959, p. 544-548. 


2092 The Effect of Cold Work on the Electrical Re- 
sistivity of Copper Solid Solution Alloys. Measurements of 
resistivity and strain during tensile deformation at 78K and 
after subsequent recovery treatments can be interpreted as 
follows: more stable point defects occur in the alloys; the 
interaction of the point defects with solute atoms enhances 
the scattering power of the solute atoms. W. R. Hibbard, Jr. 
Acta Metallurgica, v. 7, Aug. 1959, p. 565-574. 


2093 Creep in Face-Centred Cubic Metals With Special 
Reference to Copper. P. Feltham and J. D. Meakin. Acta 
Metallurgica, v. 7, Sept. 1959, p. 614-627. 


2094* Relationship Between Indentation Hardness and 
Normal Elasticity Modulus in Titanium Alloys at High 
Temperatures. Soluble additions of Cr, Fe, Si, and B increase 
the hardness and the normal elasticity modulus of a-Ti. Al is 
an important element strengthening the Ti alloys at room 
temperature and at high temperatures. The high-strength prop- 
erties of Ti alloys with a variable Al content are maintained 
between room temperature and 500-600 C. Beyond this there 
is a sharp drop of strength. The higher the initial hardness, 
the greater is the loss of strength. (‘In Russian.) O vzaimosviazi 
mezhdu tverdost’iu na vdavlivanie i modulem normal’not up- 
rugssti titanovykh splavov pri povyshennykh temperaturakh. 
S. G. Fedotov and V. S. Mikheev. Akademiia Nauk SSSR, 
Doklady, v. 128, no. 5, Oct. 11, 1959, p. 933-936. 


2095* The Creep Properties of Two Molybdenum-Bearing 
Austenitic Steels. The general superiority of the Mo-containing 
steels over the plain 18/12/INb type of austenitic steel is 
discussed. Some creep data obtained on the Mo-bearing weld 
deposits are also presented. H. W. Kirkby. Alloy Metals Re- 
view, v. 9, no. 92, June 1959, 7 pp. 


2096* Bibliography of Thermal Stresses and Low-Cycle 
Fatigue. Lists domestic publications on subjects that pertain 
to thermal stresses and low-cycle fatigue in nuclear reactors 
and power apparatus. D. R. Miller. 29 pp. Aug. 20, 1959. 
Knolls Atomic Power Laboratory, Schenectady, New York. 
(ZTK 9202 Un3.1b Ref.) 


2097* The Mechanical Properties of Heat-Treated Nickel- 
Tin-Bronze Sand Castings and the Effect of Impurities, 
Especially Lead. Age-hardening and tensile properties of sand- 
cast bronzes containing 2-10% Ni and Sn, with 2% Zn. J. E. 
Bowers and B. S. Munro. British Foundryman, vy. 52, Oct. 
1959, p. 425-435. 


2098 Static and Dynamic Tension Tests on Austenitic 
Manganese Steels. Mathematical derivation of various char- 
acteristics, such as work hardening coefficient, specific work 
hardening, and energy of deformation. Static and dynamic 
strength values of austenitic manganese steels as a function 
of C, Mn, Si, Ni, Cr, Cu, W, Mo, V, Ta, Ti, and Zr contents. 
H. Krainer. Henry Brutcher Translation No. 527, 8 pp. +- 
graphs and abstracts. (Translated From Archiv Eisenhiitten- 
wesen, v. 11, 1937, p. 279-282.) Henry Brutcher, Altadena, 
Calif. 
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2099* Electric Conductivity at Low Temperature of the 
Zirconium of a Melted Zone. Zirconium purified by zone 
melting recrystallizes at a temperature 180C lower than that 
of the initial metal. Purity also effects conductivity and recrys. 
tallization in the a-phase. (In French.) Sur la conductibilité 
électrique 4 basse température du zirconium de zone fondue. 

is Renucci, Jean-Paul Langeron, and Pierre Lehr, 
Comptes Rendus Hebdomadaires des Séances de Tl Académie 
des Sciences, v. 249, no. 13, Sept. 28, 1959, p. 1113-1115, 


2100* Plasticity of Metals and of Several Inorganic Ma. 
terials as a Function of Latent Heat of Fusion, Latent Heat 
of Evaporation, and Heat of Sublimation. A new empirical 
inter-relationship was found in the correlation of the heat of 
fusion, the heat of evaporation, and the heat of sublimation. 
(In Slovak.) Plasticita kovov a niektor¥ch anorganickych latok 
ako funkcia latentného tepla tavenia, latentného tepla_vyparo- 
vania a sublimaéného tepla. Ferdinand Kralik. Hutnické Listy, 
v. 14, no. 9, Sept. 1959, p. 758-761. 


2101 The Intererystalline Cracking of Binary and Com. 
plex Beta Brasses, Resulting From Moisture in the Atmos. 
phere. A. R. Bailey. Institute of Metals, Journal, v. 87, pt. 2, 
July 1959, p. 380-384. 


2102 Strength at Elevated Temperatures of Aluminium 
and Certain Aluminium Alloys. Studies were made on 99-5% 
Al, the 2%% Mg alloy to B.S. 1476: 1955 NE4, the 34% Mg 
alloy to B.S. 1476: 1955 NE5, a 14% Mn alloy and the mag- 
nesium-silicide alloy to B.S. 1476: 1955 HE30, all being in 
the form of extruded rod. Includes a fairly detailed report 
of the effect of time, stress, and temperature on microstructure 
and the types of fracture encountered. N. P. Inglis and Eus- 
tace C. Larke. Institution of Mechanical Engineers, Proceed- 
ings, v. 172, no. 36, 1958, p. 991-1000 —- 2 plates. 


2103* Creep-Resisting Materials. The properties, uses, and 
future development of creep-resisting materials such as low 
and high alloy steels, Ni base alloys, Co base alloys and cermets 
are discussed. (In Swedish.) Varmhallfasta material. S. Arwid- 
son. Jernkontorets Annaler, vy. 143, no. 7, 1959, p. 373-413. 


2104* Magnesium in Aeronautics and Nuclear Engineer- 
ing. I. Properties of Alloys. Includes data on the most 
recent Mg alloys and includes extensive high-temperature prop- 
erties not previously published. E. F. Emley. Light Metals, vy. 
22, Oct. 1959, p. 242-246. 


2105 Properties of Materials. Irons and Steels. Tabulation 
of physical, mechanical, and fabricating properties, joinin 
capabilities, corrosion resistance, available forms, uses, an 
suppliers literature. Materials in Design Engineering, v. 50, 
Mid-Oct. 1959, p. 36-75. 


2106 Properties of Materials. Nonferrous Metals. Tabula- 
tion of physical, mechanical, and fabricating properties, joining 
capabilities, corrosion resistance, available forms, uses and sup- 
pliers literature for nonferrous metals and alloys, cast and 
wrought. Materials in Design Engineering. v. 50, Mid-Oct. 
1959, p. 98-141. 


2107 How Low Temperatures Affect Nine High Strength 
Alloys. Recent developments in the aircraft and missile fields 
require the use of materials at extremely low temperatures. 
The main reason is that liquid propellants can be retained only 
at temperatures of —297F (boiling point of liquid oxygen) 
or lower. Nine steels, Al and Mg alloys, and Ti alloys important 
in airborne structures because of their excellent strengthweight 
ratios were tested at four temperatures ranging from room to 
—423 F and the results tabulated and explained. Conventional 
tensile, notched tensile, hardness, and impact tests were made. 
R. L. McGee, J. E. Campbell, R. L. Carison, and 6. K. 
Manning. Materials in Design Engineering, v. 50, Nov. 1959, 
p. 106-107. 


2108* Mechanical Testing With a 3000° F. Radiant Heat 
Furnace. A radiant heat furnace which operates up to 3000F 
is powered by quartz pencil lamps. te, sonnei | test tem- 
peratures with programmed heating cycles are readily obtained 
and accurately stabilized with an automatic control recording 
system. J. K. Hoy. Metal Progress, v. 76, no. 3, Sept. 1959, 
p. 81-83. 
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Bigger, Better and Sounder Forgings. Ul. Service 
performance is simulated by a bored and notched 2-ft. disk 
spun to destruction. Tough steel should have transition tem- 
perature of 100 F or lower, as judged by Charpy tests havin 

50% or more fibrous fracture. Vacuum casting of highly refine 

basic electric steel has greatly improved the soundness of 
forging ingots. Ernest E, Thum. Metal Progress, v. 76, no. 3, 
Sept. 1959, p. 121-126. 


2110* Effects of the Sigma Phase on the Mechanical 
Properties of Heat Resisting Alloys. A study of the mechan- 
ism of the failure of a two-phase 18-8 steel during deformation 
in a vacuum at 650-800C showed that the sigma phase at 
high temperatures possesses enough plasticity since the flaws 
in the tested specimens ayeuees at the boundaries of the 
austenitic grains and spread within the ranges of these grains. 
(In Russian.) Vliianie sigma-fazy na mekhanicheskie svoistva 
zharoprochnykh splavov. E. E. Levin, E. M. Pivnik, and 
P. M. Libman. Metallovedenie i Termicheskaia Obrabotka 
Metallov, 1959, no. 9, Sept., p. 17-19. 


2111 The Effect of Surface Films on the Slip of Sub- 
strates. The influence which surface polycrystalline films of 
C, Pt, Fe, and Cr have on the slip distribution of deformed 
single crystal specimens of Ag was examined by electron 
microscopy using a new technique. After deformation of the 
specimens and subsequent stripping of the composite films, a 
gold film gives information about the slip distribution in the 
substrate which has been found to be influenced by the 
presence of the surface polycrystalline film. T. Evans and 
D. R. Schwarzenberger. Philosophical Magazine, y. 4, ser. 8, 
Aug. 1959, p. 889-898. 


2112 The Influence of Solute Atoms on the Damping 
Due to Dislocations in Iron Alloys. The effect of Si and O 
in solid solution on the damping of Fe (vibrating at 1.03 c.p.s.) 
was studied. The damping is independent of vibrational am- 
plitude up to a critical amplitude. The vibration of this critical 
amplitude with temperatures and solute concentration was 
studied. From the temperature variation of the critical ampli- 
tude a binding energy of 0.004 ev between a Si atom and a 
dislocation was obtained. P. M. Robinson and R. Rawlings. 
Philosophical Magazine, vy. 4, ser. 8, Aug. 1959, p. 938-947. 


2113. The Solubility of Krypton in Liquid Lead, Tin and 
Silver. Results suggest that the factor determining the solu- 
bility of Kr in liquid metals is the surface energy per unit area 
of the liquid metal even though the radii of Kr and the metal 
atoms are appreciably different (Kr 1.98 A, Pb = 1.754, 
Sn = 158A). G. W. Johnson and R. Shuttleworth, Philo- 
sophical Magazine, v. 4, ser. 8, Aug. 1959, p. 957-963. 


2109" 


2114 Ductile Fracture in Metals. Cup-and-cone fracture in 
single-phase ductile metals appears to originate in holes formed 
by drawing away of material from non-metallic inclusions. In 
Cu, the holes expand under the triaxial stresses in the neck 
and coalesce in a macroscopic fissure; in a-iron, fine cracks 
are formed by the stress concentrated at the holes. In coarse- 
grained material, shear cracks are formed on the surface of the 
neck. Pure polycrystalline Al separates at the neck of a tensile 
specimen by slipping-off along a plane of shear. This is thought 
to be the usual mode of failure in materials in which work- 
hardening has been exhausted. K. E. Puttick. Philosophical 
Magazine, v. 4, ser. 8, Aug. 1959, p. 964-969. 


2115 Work Function of Gold. The work functions of 16 
_ surfaces were determined by measurement of their contact 
ifferences of potential with respect to Ba reference surfaces 
of known work function. Paul A. Anderson. Physical Review, 
v. 115, 2nd ser., no. 3, Aug. 1, 1959, p. 553-559. 


2116 Magnetic Susceptibilities of Iron-Chromium Alloys. 
Measurements on magnetic and other properties of alloys of 
Cr with small quantities of Fe. Implications of the fact that 
moments of the Fe atoms are freely orientable in a matrix of 
Cr are discussed. M. M. Newemann and K. W. H. Stevens. 
Physical Society, Proceedings, v. 74, pt. 3, Sept. 1959, p. 
290-296. 


2117 Some Physical Properties of Neptunium Metal. I. 
A Determination of the Specific Heat of a-Neptunium. 
J. P. Evans and P. G. Mardon. Physics and Chemistry of 
Solids, v. 10, no. 4, Aug. 1959, p. 311-315. 
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2118 These Machines Grind, Seratch, Gouge, to Measure 
Abrasive Wear. Abrasion resistance cannot be predicted from 
known properties of a material. Even testing is unreliable 
unless test conditions are closely related to actual conditions 
the material will see in service. Describes a group of machines 
that simulate such conditions and give comparative data quickly 
and inexpensively. Donald Gardner. Product Engineering, v. 
30, no. 46, Nov. 9, 1959, p. 70-73. 


2119 Effects of High Burnup at Elevated Temperatures 
on Uranium-0.52 and 1.62 w/o Zirconium Alloys. Specimens 
of wrought material, variously heat treated, were studied as 
well as castings of the alloys. J. H. Kittel and S. H. Paine. 
U. S$. Atomic Energy Commission, ANL-5406, Aug. 1959, 33 
pp. (UF767 Un3.lan Contin. ) 


2120 Deformation Modes of Zirconium at 77°K, 300°K, 
575°K, and 1075°K. E. J. Rapperport and C. S. Hartley. 
U. S. Atomic Energy Commission, NMI-1221, Aug. 12, 1959, 
33 pp. (UF767 Un3.1lnm Contin. ) 


2121 Simple Laboratory Bulge Tests for Sheet-Metal 
Fracture-Transition Studies and for Weldment-Performance 
Evaluation. Describes procedures and details for a simple 
and inexpensive fracture test developed for making fracture- 
transition studies and weldment-performance evaluations of 
high-strength sheet materials. The test is based on the use 
of rubber as a noncompressible fluid medium for transmitting 
the force of an impact blow to 6-in.-square specimens. P. P. 
Puzak and J. Stoop. U. S. Office of Naval Research. NRL 
Report 5347, Aug. 4, 1959, 15 pp. (T21 Un3.5n Contin.) 


2122 Studies of Brittle Fracture Propagation in Six-Foot 
Wide Structural Steel Plates. The test procedure consisted of 
initiating a brittle fracture at the edge of a plate by the notch- 
wedge-impact method and recording strain and speed detector 
signals with cathode-ray oscilloscope equipment as the brittle 
fracture propagates across the plate. R. Lazar and W. J. Hall. 
U. S. Ship Structure Committee, SSC-112, Sept. 17, 1959, 
51 pp. (VM1 Un3.7s Contin. ) 


2123 ~~ Brittlhe-Fracture Tests of Steel Plates Containing Resi- 
dual Compressive Strain, Investigation undertaken to produce 
a residual compressive-strain field in the central portion of a 
two-foot-wide steel plate, and to study the propagation of 
brittle fractures in such plates. S. T. Rolfe, W. J. Hall, and 
N. M. Newmark. U. S. Ship Structure Committee, SSC-117, 
July 2, 1959, 7 pp. (VM1 Un3.7s Contin. ) 


2124 The Temperature of Rubbing Surfaces. Gives a 
simple formulation of “flash temperature” theory; describes 
simple graphical methods for deducing temperatures; illustrates 
the use of the theory by its application to some new exper- 
imental results on the breakdown of Perspex and the wear of 
steels. The extension of the theory to include the influence 
of surface (e.g. oxide) and lubricant films is outlined. The 
temperature in elasto-hydrodynamic films is considered; it is 
shown that the temperature difference which exists within such 
a film can be easily the largest transient temperature in the 
contact zone and may be several times greater than the surface 
flash temperature. J. F. Archard. Wear, v. 2, no. 6, Oct. 1959, 
p. 438-455. 


2125 Extensive Tests Show New Aluminum Alloy Not 
Prone to Brittle Fracture. Report on extensive tensile and 
impact tests conducted on Al-Mg-Mn alloy 5083, showing that 
fear of brittle fracture at low temperatures is false. R. D. 
Otleman and G. C, Wolfer. Welding Engineer, y. 44, Nov. 
1959, p. 42-45. 


2126* Effect of Microstructure on Notch Toughness. IV. 
Microstructure and fracture morphology investigation of plain- 
carbon and alloy ferrites is carried out to determine relation- 
ship to notch toughness. E. H. Kottcamp, Jr. and R. D. 
Stout. Welding Journal, vy. 38, Nov. 1959, p. 435s-440s. 


2127* Brittle-Fracture Strength of Welded Spherical Con- 
tainer. Influence of residual stress and effects of stress-relieving 
heat treatments are investigated. Hiroshi Kihara, Koichi Ma- 
subuchi, and Hiroshi Ishii. Welding Journal, vy. 38, Nov. 
1959, p. 451s-456s. 


See also: 2485 (fatigue of mild steel welds). 
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METALS—MECHANICAL WORKING 


2128 Study of Machinability of Metals. If the definition 
of the so-called machinability is simplified, a rather scientific 
treatment of machinability is possible. Reveals that machinabil- 
ity of a metal in terms of chip formation, which is one of the 
most important aspects, is closely related to the ratio of the 
shearing strain to the shearing stress near the fracture point 
of the shearing-test curve of the metal. The larger the ratio, 
the poorer the machinability from the viewpoint of chip forma- 
tion. H. Takeyama and E, Usui. ASME, Transactions, Sertes 
B, Journal of Engineering for Industry, v. 81, no. 4, Nov. 
1959, p. 289-292. 


2129 Economies Obtained With Ceramic Tools. The use 
of ceramic tools shows the advantages of reduced floor-to-floor 
times, a og. tool life per cutting edge, a better surface finish 
and closer dimensional tolerance, and a reduction of grinding 
allowances. Ben E. Storrs. Machinery (London), v. 95, Sept. 
30, 1959, p. 629-632. 


2130* New Techniques Broaden Forging Picture. II. 
Cored forgings, a unique multiple-ram forging technique, high- 
energy forming, and improvements in conventional methods 
are helping to make better forgings at lower cost. Further 
advances are expected from fundamental studies of the forging 

rocess though research is still in the early stages. Some work 
a been done on the effect of impact and pressure on prop- 
erties of metal, metal flow in the plastic state, and studies of 
die friction, die wear, and lubricants. J. H. Jackson and H. B. 
Goodwin. Metal Progress, v. 76, no. 3, Sept. 1959, p. 89-94. 


2131* Hot Working of Alloy Steels. Ill. Influence of 
Structure and Composition. A. Gueussier and R. Castro. 
Metal Treatment and Drop Forging, v. 26, Oct. 1959, p. 
361-366. 


2132* New Developments in Spark-Erosion Machining. 
Qualitative and quantitative explanation of transformations of 
the temperature-affected surface layer. Fundamental relation- 
ships between formation of the border zone and hardness dis- 
tribution. Wear capacity and impact density of the discharges. 
H. Opitz. Microtecnic (English Edition), v. 13, no. 4, Aug. 
1959, p. 147-153. 


2133* System and Methods of Testing Machine Tools. 
Proposes a system of tests. The methods of three of the most 
difficult tests, of accuracy of copying devices, of limit condi- 
tions of stable machining, and of measurement of dynamic 
roperties are briefly explained. Jiri Tlusty. Microtecnic (Eng- 
lish Edition), v. 13, no. 4, Aug. 1959, p. 162-178. 


2134* Investigations in Practical Operation of the Influ- 
ence of the Drawing Temperature on the Mechanical 
Properties of Steel Wire. Includes effect of a straightenin 
and of a follow-up draft with small reduction per pass an 
change of mechanical properties caused by artificial aging as 
dependent on the operating conditions in drawing. (In German.) 
Betriebsuntersuchungen iiber den Einfluss der Ziehtemperatur 
auf die mechanischen Eigenschaften von Stahldraht. Fritz 
Schwier. Stahl und Eisen, v. 79, no. 20, Oct. 1, 1959, p. 
1385-1391. 


2135* Influence of Aging on the Precipitation Phenom- 
ena Occurring in Temper-Rolled Sheets Made of Deep- 
Drawing Steel. Strain and quench aging and their interpreta- 
tion by the dislocation theory. Relationships between the yield 
point behavior, stretcher lines, and precipitation phenomena. 
Effect of different holding conditions on the electric resistance 
of uniformly or irregularly deformed specimens of sheet. Num- 
ber of passes and roll diameter as variables of influence. Metal- 
lographic assessment of precipitates in steel of low C content. 
(In German.) Einfluss der Alterung auf die Ausscheidungsvor- 
giinge in nachgewalzten Blechen aus Tiefziehstahl. Paul Funke 
and Werner Lueg. Stahl und Eisen, vy. 79, no. 20, Oct. 1, 
1959, p. 1398-1411. 


2136 Self-Adjusting Chip Former and Its Design. A self- 
adjusting springloaded chip former which can be adapted for 
different cutting tools was tested under various conditions and 
proved its superiority over conventional designs. (In Czech.) 
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Konstrukce samostavitelného utvaiete tiisek. M. Dlouhy. Stro. 
jirenstvi, v. 9, no. 9, Sept. 1959, p. 671-674. 


2137* How to Machine Zirconium Alloys. Tool geometry 
and power requirements for milling Zircoloy No. 2. A. @, 
Schmidt and J. R. Roubik. Tool Engineer, v. 43, no. 5, Noy. 
1959, p. 87-89. 


2138* Tool Geometry and Machine Settings for Turning 
Titanium. Tool Engineer, v. 43, no. 5, Nov. 1959, p. 119-12]. 


2139* Tool Geometry and Machine Settings for 
Titanium. Tool Engineer, v. 43, no. 5, Nov. 1959, p. 122. 


2140* Europe “Roughs Up” Ceramics. European plants 
use ceramic tools to take interrupted cuts, to peel tough scale 
from castings, and for milling. Jean-Louis Guedeu. Tooling & 
Production, v. 25, no. 8, Nov. 1959, p. 37-39. 


2141 Applications of Cutting and Welding Processes. Cy 
clad steel sheets, used in the fabrication of tank shells, were 
economically cut to size by utilizing a W_ inert gas cutting 
process. This process eliminates the need of chipping the Cu 
away from the cutting line prior to the cutting operation, 
E. C, Alexander and J. D. Nicol. U.S. Atomic Energy Com- 
mission, KY-315, Oct. 9, 1959, 10 pp. (UF767 Un3.Iky 
Contin. ) 


2142* The Flame Scarfing of Rolled Material With Man. 
ual Torch. Flame scarfing with a manual torch is 10 to 15 
times more efficient than eliminating defects by means of 
pneumatic chisels and results in improved finished products, 
It is best used with coke oven gas. (In Polish.) Ogniowe 
oczyszczanie wsadu w walcowniach palnikami recznymi. Miro- 
staw Tylusinski. Wiadomosci Hutnicze, vy. 15, Sept. 1959, 
p. 269-273. 


See also: 2060 (abrasive-belt grinding); 2313 (evaluation 
of possible alternative forging techniques). 


METALS—METALLOGRAPHY, 
TRANSFORMATIONS, AND STRUCTURES 


2143 The Cubie-Hexagonal Transformation in Single 
Crystals of Cobalt and Cobalt-Nickel Alloys. Kinetic and 
crystallographic observations on the natural and stress-induced 
transformations in single crystals of Co and Co-Ni alloys con- 
firmed the martensitic nature of the change. The shape de- 
formation was measured for the stress-induced transformation 
in alloys. P. Gaunt and J. W. Christian. Acta Metallurgica, 
v. 7, Aug. 1959, p. 529-533. 


2144 The Crystallography of the s-a Transformation in 
Zirconium and in Two Titanium-Molybdenum Alloys. X-ray 
and kinetic observations both show that deformation accom- 
panying transformation is much more severe in Zr than in Ti, 
possibly as a result of a large volume change, and the dis- 
crepancies may be due to the accommodation stresses. The habit 
planes and shape deformations have been determined for stress- 
induced martensite in quenched Ti alloys containing 11 and 
12.5% Mo. The observed shear directions for the 4{ 334} 
martensite agreed with the predictions of the type A (a’, «’) 
solution. P. Gaunt and J. W. Christian. Acta Metallurgica, 
v. 7, Aug. 1959, p. 534-5438. 


2145 The Elimination of Vacancies in High-Purity Alu- 
minum. In high-purity Al, air-cooled from elevated tempera- 
tures, the resistivity increment due to vacancies is completely 
eliminated at room temperature. The rate of this recovery in- 
creases with the dislocation density. The author supposes that 
dislocations remove al] the vacancies by a process of elastic 
interaction. On high quenching rates the vacancies are elimi- 
nated by the formation of other crystal defects possessing a 
high resistivity. (In French.) Elimination des lacunes dans les 
aluminiums trés purs. M. Wintenberger. Acta Metallurgica, v. 
7, Aug. 1959, p. 549-555. 


2146 On the Blocking of Dislocations by Cavities and 
Small Precipitate Particles. It is shown that the heat of 
activation of the phenomenon varies linearly with the applied 
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. The yield stress, ¢, is given, at 0 K, by the Frank-Read 
where is elastic constant, b is Burger's 
vector, ~ I the distance between voids along a dislocation. 
The ratio o/u has to decrease linearly with increasing tem- 

ture. The slope of this curve is negligible when the diameter 
of the cavity is larger than several Burger's vectors. (In 
French.) Sur le blocage des dislocations par des cavites ou de 
petits precipites. P. Coulomb. Acta Metallurgica, v. 7, Aug. 


1959, p. 556-559 


2147 Thermodynamics of Liquid Mg-Bi Alloys. Thermo- 
dynamic studies on liquid Mg-Bi alloys were carried out using 
the e.m.f. method. A cell is described, suitable for measuring 
Mg activities in this system. Values of the excess partial molar 
free energy, the relative partial molar free energy, entropy, and 
enthalpy are listed along with the corresponding integral 
quantities. Wagner's interpretation in terms of electronic con- 
stitution is consistent with the data. J. J. Egan. Acta Metal- 
lurgica, v. 7, Aug. 1959, p. 560-564. 


2148 The Lattice Stability of Metals. I. Titanium and 
Zirconium. The difference in free energy between the b.c.c. 
and h.c.p. modifications of Ti and Zr were calculated between 
0 and 2000 K by using existing thermodynamic data. It was 
found that the + Bowne driving force for martensitic b.c.c. 
h.c.p. reactions is about 50 cal/mol. A method is suggested for 
estimating M, vs. composition curves for Ti- and Zr-base sys- 
tems where such data are presently unavailable. Larry Kauf- 
man. Acta Metallurgica, v. 7, Aug. 1959, p. 575-587. 


2149 Lattice Defects in a Copper-Aluminum Alloy. Static 
(at temperature) resistivity measurements and measurements 
after air-cooling and water-quenching indicate an excess 
resistivity contribution at temperatures above 200 C in Cu-Al 
(15 at.% Al) single crystals. From the static measurements, the 
energy of formation of the configuration responsible for the 
excess resistivity is determined to be about 0.2 eV. Annealing 
experiments after quenching from 450 C were conducted, from 
which the activation energy for motion was evaluated. These 
experiments are correlated with a previous investigation of the 
cflect of neutron irradiation on Cu-Al alloys, and a discussion 
is given in terms of short-range ordering and the annealing of 
lattice vacancies. M. S. Wechsler and R. H. Kernohan, Acta 
Metallurgica, v. 7, Sept. 1959, p. 599-607. 


2150 Stress Induced Ordering and Strain-Ageing in Low 
Carbon Steels. D. V. Wilson, B. Russell, and J. D. Eshelby. 
Acta Metallurgica, v. 7, Sept. 1959, p. 628-631. 


2151 Morphology and Crystal Structure of Carbides Pre- 
cipitated From Solid Solution in Alpha lron. The carbides 
precipitated from solid solution in high-purity Fe-C alloys, in 
two low-carbon steels and in an Fe-C-3.25% Si alloy were 
studied by electron microscopy and diffraction. In the Fe-C 
alloy and in the two low-carbon steels the carbide precipitates 
in a dendritic form during aging following quenching. In 
specimens quenched directly to the aging temperature oblong 
plates appeared, along with dendrities. Both of these forms are 
cementite (FesC) and no diffraction evidence of precipitation 
of epsilon carbide was found. W. C. Leslie, R. M. Fisher, and 
N. Sen. Acta Metallurgica, v. 7, Sept. 1959, p. 632-644. 


2152* Diffusion of Lithium Into Silicon. Studies of tem- 
perature of diffusion annealing and coefficient of diffusion re- 
vealed the independence of the speed of diffusion of Li from 
the structural perfection of the Si crystals. This confirmed the 
purely interstitial mechanism of Li diffusion. (In Russian.) 
Diffuziia litiia vy kremnil. Ju. M. Shashkov and I. P. Akim- 
chenko. Akademiia Nauk SSSR, Doklady, v. 128, no. 5, Oct. 
1959, p. 937-939. 


2153* Contribution to the Electrolytic-Potentiostatic Etch- 
ing With a Special Consideration of the Coulometric Deter- 
mination of the Depth of Etching. Phenomena in the mechan- 
ics of usual metallographic etching and electrolytic-potentiostatic 
etching in connection with coulometric determination of the 
amount of the replaced metal. Conditions of etching for the 
development of grain surfaces, grain limits, and of omits in not 
alloyed steels, and of carbides and phosphites in Thomas pig 
iron. (In German.) Beitrag zum elektrolytisch-potentiostatischen 
Atzen mit besonderer Beriicksichtigung der coulometrischen 
Bestimmung der Atztiefe. Hans Liidering. Archiv fiir das 
Eisenhiittenwesen, v. 30, no. 10, Oct. 1959, p. 605-611. 
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2154* The Iron-Phosphorus-Silicon System. Thermoana- 
lytical, microscopic, and chemical investigations for the determi- 
nation of the equilibrium conditions up to the range of higher 
P and Si contents. Discussion of the occurring four-phase 
equilibrium. Characteristics of the ternary compound FeSi.P.. 
(In German.) Das System Eisen-Phosphor-Silizium. Rudolf 
Vogel and Bill Giessen. Archiv fiir das Eisenhiittenwesen, v. 
30, no. 10, Oct. 1959, p. 619-626. 


2155* Correlation of Orientation Between Austenite and 
Martensite in Steels With a Low Carbon Content. Results of 
X-ray examination of the correlation of orientation between 
austenite and martensite; Laue photographs of carburized iron 
crystals at 1100 C for the determination of the structure of 
the lattice in the y range. Goniometric investigations of the 
same crystals after quenching to room temperature. (In Ger- 
man.) Orientierungszusammenhang zwischen Austenit und 
Martensit bei Stihlen mit niedrigem Kohlenstoffgehalt. Peter 
Dérnen and Withelm Hofmann, Archiv fiir das Eisenhiitten- 
wesen, v. 30, no. 10, Oct. 1959, p. 627-636. 


2156* Effect of Manganese and Silicon on the Diffusion 
of Carbon in Austenite. Determination of the diffusion co- 
efficient of carbon in alloyed austenite with 4.8 at. Mn, 14.2 
at.% Mn, or 6.8 at.% Si in the temperature range from 950 to 
1250 C at a carbon content of 0.7 to 3.8 at.%. Activation energies 
and Do constants are calculated. The results are compared with 
the diffusion values of carbon in pure austenite. (1n German. ) 
Einfluss von Mangan und Silizium auf die Diffusion des Kohlen- 
stoffs im Austenit. Walter Steiner and Otto Krisement. Archiv 
fiir das Eisenhiittenwesen, v. 30, no. 10, Oct. 1959, p. 637-640. 


2157* The Grey Tin=White Tin Transition in Tin- 
Mercury Alloys. The characteristics of the transition between 
white Sn (8) and the grey modification (a) in zone-refined 
Sn containing various amounts of Hg were investigated. From 
dilatometric measurements, it is shown that the transition tem- 
perature of the reaction: 8(Sn-Hg alloy)= grey Sn -- Hg is 
—8.15+0.1 C. Above this temperature, Hg will attack grey Sn 
to form a white Sn amalgam. R. W. Smith. Canadian Journal of 
Physics, v. 37, Oct. 1959, p. 1079-1084. 


2158* Study of Carburization in Iron and Aluminum by 
Electron Microscopy and Diffraction. The mechanism of 
solid C diffusion in Fe was studied. Cementite decomposition 
was observed. In Al, CsAl, was shown to be formed by C dif- 
fusion at temperatures lower than previously indicated. (In 
French.) Mémoires et communications des membres et cor- 
respondants de l'académie. Jean-Jacques Trillat, Léa Tertian, 
and Monique Bonnet-Gros. Comptes Rendus Hebdomadaires 
des Séances de l' Academie des Sciences, v. 249, no. 15, Oct. 12, 
1959, p. 1299-1302 -+{- 2 plates. 


2159 Growth of Whiskers by Reduction of Halogenides. 
Si was produced by reduction of SiCl, with Zn, and Fe by 
reduction of FeCl, with He. In both cases, variations of the 
growth conditions changed the forms of the crystals from 
anes into thin, long ones (whiskers). H. Wiedersich. 
Electrochemical Society, Journal, v. 106, Sept. 1959, p. 810-815. 


2160* <A Study of Self-Diffusion in Zirconium and in 
Zirconium-Tin Alloys. The self-diffusion of Zr in the a and 
8 regions was investigated by using radioactive isotope Zr-95. 
The energy of activation of self-diffusion in a and s-Zr was 
52000 and 38000 cal/g-at. Alloying Zr with Sn increased the 
energy of activation of self-diffusion in a-Zr. The maximum 
energy (75000 cal/g-at) was obtained for an alloy with 2.39 
wt. % Sn. (In Russian.) Izuchenie samodiffuzii v tsirkonii i ego 
splavakh s olovom. V. S. Liashenko, V. N. Bykov, and L. y. 
Pavlinov. Fizika Metallov i Metallovedenie, v. 8, no. 3, Sept. 
1959, p. 362-369. 


2161* Study of Aluminum-Alloy Specimens of Variable 
Composition in the System Al-Cu-Mg. A microhardness in- 
vestigation and an X-ray structural phase analysis of alloys of 
the high Al region containing 0.5-5.0% Cu ae | Mg were con- 
ducted. Under definite conditions alloys are formed having a 
highly unstable composition. Equilibrium can be obtained by 
annealing the specimens or by depositing the metals on a hot 
base-metal. (In Russian.) Izuchenie aliuminievykh splavov 
sistemy Al-Cu-Mg na obraztsakh peremennogo sostava. L. S. 
Palatnik, C. V. Fedorov, and N. T. Gladkikh. Fizika Metallov 
i Metallovedenie, v. 8, no. 3, Sept. 1959, p. 378-386. 
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2162* Transformation of Austenite Into Martensite Under 
High Pressure. A magnetometric apparatus was developed and 
tested for the study of this transformation at pressures up to 
30,000 kg/cm*. High pressure decreases the temperature at 
which the transformation starts and diminishes the effect of 
the transformation. The isothermal transformation of austenite 
into martensite at high pressure is slower than at atmospheric 
pressure. (In Russian.) Prevrashchenie austenita v martensit 
pod vysokim davleniem. A. I. Stregulin and L. A. Melnikov. 
Fizika ee i Metallovedenie, vy. 8, no. 3, Sept. 1959, p. 
406-411. 


2163* Internal Friction of Metastable Solid Solutions. 
Solid solutions of various compositions were examined, Using 
the internal friction method it is possible to examine the phase 
transformation in alloys, even when the difference between 
atomic diameters of the solvents and of the dissolved element is 
low. (In Russian.) Vnutrennee trenie metastabil’nykh tverdykh 
rastvorov. B. G. Livshits, et al. Fizika Metallov i Metallo- 
vedenie, v. 8, no. 3, Sept. 1959, p. 440-448. 


2164* The Composition of Phases Formed in the Struc- 
ture of Brittle Transformer Sheet. The N in transformer sheet 
results in nitridic phases which cause brittleness. These phases 
may be dissolved in the basic ferritic material by annealing at 
temperatures above 800 C. (In Czech.) Podstata fazi vznika- 
jicich ve struktufe kiehkého transformatorového plechu. Jaro- 
slav Jezek, Josef Voboril, and Wladimir Cihal. Hutnicke 
Listy, v. 14, no. 9, Sept. 1959, p. 777-786. 


2165 Etch Pits in Zine. Metallographic investigations, em- 
ploying the etch-figure technique, were carried out on coarse- 
grained Zn containing 0-.002% intentionally added Sn. On 
quenching from 400 C, etch pits are not formed, but annealing 
between 100 and 400 C leads to their development. They are 
very small and numerous at the lower annealing temperatures, 
but at higher temperatures there is a progressive increase in size 
and decrease in number. Above a limiting temperature a de- 
crease in size occurs. This behavior can be explained by dif- 
fusion of the Sn atoms to the dislocations. Guido Bassi and 
J. P. Hugo. Institute of Metals, Journal, vy. 87, pt. 11, July 
1959, p. 376-379. 


2166 Techniques for the Direct Examination of Metals by 
Transmission in the Electron Microscope. Methods of pre- 
paring metal foils 100-2000 A. thick are classified and their 
advantages and disadvantages are outlined. Experimental de- 
tails for the preparation of thin foils from bulk material are 
given. Some of the factors that have to be considered in the 
production of clean, uniformly thin foils 5! electrochemical 
methods are discussed. P. M. Kelly and J. Nutting. Institute 
of Metals, Journal, v. 87, pt. 12, Aug. 1959, p. 385-391. 


2167 An Outline of the Theory of Diffraction Contrast 
Observed at Dislocations and Other Defects in Thin Crystals 
Examined by Transmission Electron Microscopy. M. J. 
Whelan. Institute of Metals, Journal, v. 87, pt. 12, Aug. 1959, 
p. 392-405. 


2168 Observations of Dislocations in Metals by Trans- 
mission Electron Microscopy. Reviews the results obtained so 
far from studies involving direct observation of dislocations in 
metals by transmission electron microscopy. The technique has 
been used to study both fundamental properties of dislocation 
and the distribution of defects as a function of treatment of 
the specimens. P. B. Hirsch. Institute of Metals, Jour.aal, v. 87, 
pt. 12, Aug. 1959, p. 406-418. 


2169 The Observation of Anti-Phase Boundaries During 
the Transition From CuAu I to CuAu I. Thin single-crystal 
films of CuAu alloy were examined by high-resolution electron 
microscopy, and the domain structure in both the CuAu I and 
the CuAu II superlattices was revealed. The arrangement of the 
anti-phase domain boundaries is shown to be modified by the 
presence of dislocations. The specimens were annealed inside 
the electron microscope, so that the transition from CuAu I to 
CuAu II was observed in detail. It is found that the transition 
does not involve any dislocation mechanism. The significance 
of the results in relation to the mechanical properties of ordered 
alloys is discussed. D. W. Pashley and A. E. B. Presland. In- 
stitute of Metals, Journal, v. 87, pt. 12, Aug. 1959, p. 419-428. 
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2170 Electron-Microscopic Studies of Precipitation jg 
Aluminium Alloys. Thin foils of alloys of Al with Cu, Ag, Za, 
and Mg were examined by transmission in the electron micro. 
scope in the solution-treated condition and after various agin 
treatments. The structures found in the supersaturated solid 
solutions are described, together with those obtained in aging to 
give zones and intermediate precipitates. The role of vacancies 
in the various precipitation reactions is discussed. The inter- 
actions of dislocations and precipitates are described, and their 
relevance to three forms of age-hardening is considered. R. B, 
Nicholson, G. Thomas, and J. Nutting. Institute of Metals, 
Journal, v. 87, pt. 12, Aug. 1959, p. 429-438. 


2171 Electron-Microscopic Observations on the Reerystal- 
lization of Nickel. The various stages in the recrystallization of 
pure Ni were studied by transmission electron microscopy and 
hardness measurements. The observations on the nucleation of 
crystal grains can be interpreted according to the theories of 
Cahn and Cottrell. The appearance and origin of certain 
“growth zones” visible inside crystal grains are discussed. W, 
Bollmann. Institute of Metals, Journal, vy. 87, pt. 12, Aug. 1959, 
p. 439-443. 


2172 The Martensite Transformation in Thin Films of 
Iron Alloys. The martensite consists of very thin fiber crystals 
which are twin-orientated. The orientation relationship js 
and 112). This differs from any orienta- 
tion relationship found in massive material. The difference js 
explained by the fact that, in thin films, the transformation 
mechanism is less hampered by the surrounding parent lattice 
than it is in massive material. A simple transformation mecha- 
nism for thin films is deduced, consisting of a pure distortion 
and half a twin shear. Extending this mechanism by a rigid 
rotation of the martensite lattice, another mechanism is devel- 
oped which describes the transformation with { 225 } habit in 
massive material. W. Pitsch. Institute of Metals, Journal, v. 87, 
pt. 12, Aug. 1959, p. 444-448. 


2173 The Dependence of M, Temperature on Nickel Con- 
tent in Nickel-Alloy Steels. The M, temperature of more than 
100 steels containing up to 34 wt. of Ni were analyzed 
statistically. It is shown that the dependence of M, temperature 
on Ni content may be represented by the equation M,’? = 
70.1 x 10'—2.90 x 10'Ni + 2.60 x 10°Ni*. C. A. Clark. and 
Steel Institute, Journal, v. 193, pt. 1, Sept. 1959, p. 11-12. 


2174 Carbides in Annealed and Quenched High-Speed 
Steels. Carbides in annealed and quenched W-Cr-V high-speed 
steels were studied by the electrolytic extraction method, by 
chemical analysis of residues, and by X-ray powder analysis. 
It was found that the composition of the matrix of these an- 
nealed and quenched steels is very similar. The differences con- 
sist in the composition and the amount of carbides. T. Malkie- 
wicz, Z. Bojarski, and J. Foryst. Iron and Steel Institute, 
Journal, v. 193, pt. 1, Sept. 1959, p. 25-31. 


2175 Dislocation Sources in Crystals. Lithium fluoride 
crystals were subjected to short stress “astern (1-10 ysec in 
length) in order to study dislocation nucleation in them. J. J. 


Gilman. Journal of Applied Physics, vy. 30, Oct. 1959, p. 
1584-1594. 
2176* Application of Electron Microscopy. Structure of 


Pearlite Formed During the Continuous Breakdown of 
Austenite. Ivan Hrivnak. Metal Treatment and Drop Forging, 
v. 26, Oct. 1959, p. 367-373. 


2177* Formation of a Lamellar Graphite Eutectoid. Re- 
quirements for such formation are as follows: Hardening of the 
cast iron in a metastable system, absence of primary 
eutectoid graphite in the structure until the eutectoid interval 
is reached, a high Si content (3.5-4.5%), and moderate cooling 
conditions. (In Russian.) Obrazovanie plastinchatogo grafitnogo 
evtektoida. R. P. Todorov and G. 1. Koshovnik. Metallove- 
denie i Termicheskaia Obrabotka Metallov, 1959, no. 9, Sept., 
p. 47-48. 


2178* Improvements of Uranium by Means of Small 
Metallic Additions. By addition of Al, Si, Cr, Mo, Zr, or Nb, 
it is possible to modify the mechanism of the allotropic trans- 
formations and to retain the S-phase or the isotropic y-phase at 
ordinary temperatures. (In French.) Améliorations apportées a 
l'uranium par de faibles additions métalliques. M. Englander. 
Métaux Corrosion-Industries, v. 34, Oct. 1959, p. 383-400. 
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2179 Isotope Effect in Vacancy Diffusion. Shows that 
Schoen’s basic equation is exact for all systems having at least 
two-fold rotational symmetry about the vacancy-solute jump 
directions. K. Tharmalingam and A. B. Lidiard, Philosophical 
Magazine, v. 4, ser. 8, Aug. 1959, p. 899-906. 


2180 An Unusual Grain Boundary Diffusion Effect in Im- 

re Nickel. The formation of ridges at the grain boundaries of 
Ni during thermal etching has been observed. The effect is 
attributed to the diffusion of vacancies along the grain 
boundaries into the specimen, caused by the formation of in- 
ternal gas bubbles. H. Mykura. Philosophical Magazine, v. 4, 
ser. 8, Aug. 1959, p. 907-911. 


2181 «Dislocation Arrangements in Aluminium Deformed 
in Tension or by Fatigue. A comparison was made of trans- 
mission electron microscope observations on polycrystalline Al 
deformed in tension or by fatigue. The dislocation distribution 
in Al deformed in tension was studied as a function of stress. 
R. L. Segall and P. G. Partridge. Philosophical Magazine, v. 
4, ser. 8, Aug. 1959, p. 912-919. 


2182 Nuclear Orientation and the Hyperfine Structure 
Coupling in Cobalt Metal. The hyperfine structure coupling 
for Co in a hexagonal Co metal was determined using a 
nuclear orientation technique. The hyperfine structure coupling, 
represented as an effective magnetic field Herr at the nucleus, 
is given by Here == 193 + 20 kgauss. M. A. Grace, C. E. 
Johnson, N. Kurti, R. G. Scurlock, and R. T. Taylor. 
Philosophical Magazine, v. 4, ser. 8, Aug. 1959, p. 948-956. 


2183 ~=Dislocation Dynamics at Low Temperatures. A mode! 
for low-temperature dislocation motion is developed, using the 
concept of nucleation and growth of kinks in dislocations lying 
in Peierls potential troughs. The model is compared with exist- 
ing experimental data. J. Lothe and J. P. Hirth. Physical Re- 
view, v. 115, 2nd ser., no. 3, Aug. 1, 1959, p. 543-550. 


2184 Kinetics of Vacancy Motion in High-Purity Alu- 
minum. In very high-purity Al, the rate of vacancy annealing 
depends on vacancy concentration and annealing temperature, 
but is independent of the temperature of vacancy injection per 
se. The rate can be described as the sum of first- and second- 
order components. The first-order component becomes most 
prominent at a monovacancy concentration estimated to be 10° 
atom fraction. The results are consistent with the Koehler- 
Seitz-Bauerle dissociative mechanism. Warren DeSorbo and 
David Turnbull. Physical Review, v. 115, 2nd ser., no. 3, 
Aug. 1, 1959, p. 560-653. 


2185* Reagent for Rapid Microscopic Carbide Detection 
in Austenitic Stainless Steels. A Au-base acidic reagent re- 
veals carbides in ferrous alloys by means of selective plating of 
the different phases. The surtace is coated with a Au film which 
is subsequently dislodged by the pressure of H over the more 
reactive phase while retained over the less reactive carbides. 
P. Wynblatt and A. Taub. Research Council of Israel, Bulletin, 
v. C7, no. 1, Apr. 1959, p. 11-14. 


2186* Study of the a=—~s Allotropic Transformation in Zir- 
conium. The crystallographic orientation relations between 
crystals of a and 8 phases are described. The surface roughening 
after transformation is due to the shear mechanism. The phase 
change is also accompanied by diffusion and precipitation of 
certain impurities, particularly Fe. The transformation of Zr is 
of the bainitic type. (Jn French.) Etude de la transformation 
allotropique a= du zirconium. J. P. Langeron and P, Lehr. 
Revue de Metallurgie, v. 56, Aug. 1959, p. 307-315 1 plate. 


2187 Sigma Phase in Stainless Welding Material of the 
19 Cr-9 Ni Type. The o-phase forms in less than 30 hours at 
750 C, whereas it forms in about 1 week at 650 C. Preliminary 
cold treatment accelerates the process. Most active in o-phase- 
forming are Mo, Cr, Nb, and Si. If the content of the active 
element is high, under certain conditions the e-phase can be 
obtained directly during welding without subsequent heat treat- 
ment. Cold-drawing dissolves the phase between 950 and 
1050 C. (In Swedish.) Sigmafas i rostfria svetsgods av 19Cr— 
“gts lan Wachtmeister. Svetsaren, v. 24, no. 2, 1959, 
p. 17-27. 


2188 The Structure of Metals. Practical and experimental 
aspects of electron structure and dislocations. 118 pp. 1959. 
Interscience Publishers, New York. (TN690 In7s) 
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2189 Precipitation Processes in Copper-Rich Copper-Iron 
Alloys. Studies by means of electrical resistivity and magnetic 
measurements. On slowly cooling alloys of 3.25 wt. % Fe from 
1050 C to room temperature, two distinct stages in the pre- 
cipitation process were detected. Above 850, a coarse f.c.c. 
precipitate is formed which transforms to b.c.c. form below 
850 C, whereas below 850 C the precipitation reaction involves 
the formation of fine f.c.c. coherent particles which are stable 
at room temperature. A. Boltax, U. S. Atomic Energy Com- 
mission, NMI-1210, Aug. 28, 1959, 44 pp. (UF767 Un3.1nm 
Contin. ) 


2190* Boride Phases in Alloys on a Nickel-Chromium 
Base. In alloys of the E1437 type a chromium boride with a 
tetragonal crystal structure corresponding to the formula (CR,- 
Ni).Bs or (CR,Ni);B, was discovered. In alloys of the ZhS3 
and E1617 types, and also in compound alloys of the ZhS3 
type, a boride with the approximate formula (Mo,Cr,W,Ni).B, 
or (Mo,Cr,W,Ni);B. was found. (In Russian.) Boridnye fazy v 
splavakh na nikel’khromovol osnove. N. I. Blok, M. N. Koz- 
lova, N. F. Lashko, and K. P. Sorokina. Zavodskaia Labora- 
toriia, v. 25, no. 9, 1959, p. 1059-1064. 


2191* Carbonitrides of Tantalum. The ternary system Ta- 
TaC-TaN was investigated by chemical and X-ray methods 
between 1250 and 1450 C. The phases, a, fi, Ss, 8, %, and 9 
were observed and their structures—except that of f’—deter- 
mined. The phase-diagram for the above temperature range 
is given. (In German.) Karbonitride des Tantals. Georg Brauer 
and Richard Lesser. Zeitschrift fiir Metallkunde, vy. 50, Sept. 
1959, p. 512-515. 


2192* Investigation of the Cobalt-Tellurium System. The 
composition diagram of the system, on the basis of thermal, 
microstructural and radioscopic analysis, revealed the presence 
of two intermediate phases: a bertolide y-phase melting con- 
gruently near ~ 1010C, a region of homogeneity at 600C 
between 72% and 78% Te, a crystalline structure derived from 
a CdlI,-type structure and a 4-phase corresponding to the 
combination of CoTe. with a marcasite-type lattice. (In Rus- 
sian.) Issledovanie sistemy kobal’t-tellur. L. D. Dudkin and 
K. A. Diul’dina. Zhurnal Neorganicheskoi Khimii, vy. 4, no. 
10, Oct. 1959, p. 2313-2319. 


See also: 2126 (microstructure of steels). 


METALS—POWDER 


2193 Sizing and Coining Metal-Powder Parts. A technique 
of coining is described with a production rate of about 1500 
pieces per hour. John Haller. Machinery (London), vy. 95, 
Sept. 30, 1959, p. 648-650. 


2194 Iron Carbon System in Powder Metallurgy. 1. Qual- 
ity of Iron Powder and Graphite. Quality requirements for 
Fe powder. Properties and requirements of natural and electro- 
graphites. P. Ulf Gummeson., Precision Metal Molding, v. 17, 
Nov. 1959, p. 56 2 pages. 


2195 Slip Casting of Nuclear Fuel Elements. A process 
was developed for fabricating thin dispersion fuel element cross 
sections entirely from powder by variations of the slip casting 
process. Microstructural examination indicated no fragmentation 
of the UOs., solid density cladding, uniform and fine grain size 
of the stainless steel matrix and cladding, and no discontinuity 
at the cladding core interface even after drastic cold forming. 
Cladding and matrix behaved integrally in tensile and cold 
forming tests. Gregory J. Comstock, Frances H. Clark. Ed- 
ward H. Baron, and Edmund B, Wilson, U.S. Atomic Energy 
Commission, AECU-4255, July 17, 1959, 15 pp. (UFT767 
USau Contin. ) 


2196 Evaluation of By-Product Zirealoy-2 Chips Used for 
Metal Powder Production. Zircaloy-2 chips were obtained 
from several different machining operations to determine which 
type of chip, if any, would be most suitable for hammer- 
milling into powder that would meet the requirements of 
KAPL Specification O-KPM 3-42, Revision 4. Those chips 
made on a rise-and-fall milling machine to a_ thickness of 
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0.001 to 0.003 in. proved to be the most satisfactory; 96% 
were converted to powder of —60 mesh size by means of only 
two passes through a hammer mill. R. N. Honeyman and 
E. O. Porter. U. S. Atomic Energy Commission, KAPL-2056, 
Aug. 1, 1959, 13 pp. (UF767 Un3.lka Contin. ) 


NONDESTRUCTIVE TESTING AND 
QUALITY CONTROL 


2197* Inspection as an Aid to Quality and Production. 
The information obtained by checking and inspecting during 
all stages of manufacture enables the foundry manager to 
take necessary action to eliminate excessive scrap, and the 
records and technical data given are of value to the foundry’s 
methods and production departments responsible for producing 
sound and dimensionally accurate castings. 4. M. Whipp. 
British Foundryman, v. 52, Oct. 1959, p. 436-442. 


2198 Quality Control Methods Adopted by a Large User 
When Purchasing Welded Equipment. A number of exam- 
ples of service failures are described and illustrated, and these 
confirm the value of close control of all details throughout 
the stages of manufacture. E. Fuchs and W. Ashworth. 
British Welding Journal, v. 6, Oct. 1959, p. 429-438. 


2199 Destructive Testing for Quality Control in Weld- 
ments. Describes various forms of destructive tests used for 
the quality control of welded construction and for testing of 
welders. R. E. Lismer. British Welding Journal, v. 6, Oct. 
1959, p. 439-442. 


2200 Radiographic Inspection Techniques for Weld Ex- 
amination. The factors to be considered in deciding on the 
details of a radiographic technique suitable for weld examina- 
tion are P others. shows that with most equipment, a com- 
promise has to be made between attainment of the best pos- 
sible definition and an economic exposure time. R. Halmshaw. 
British Welding Journal, v. 6, Oct. 1959, p. 456-461 


2201 Control of Quality of Brazed Assemblies. It is 
essential that inspection should be carried out at every stage 
of the brazing cycle; explains several ideal conditions which 
should lead to acceptable joints. Describes methods that can 
be used for checking these conditions. F. Daintith. British 
Welding Journal, v. 6, Oct. 1959, p. 467-469. 


2202 Ultrasonic Testing of Welds. Reviews the main prin- 
ciples and procedures that have found practical application 
in the testing of welds. Discussion of physical principles is 
centered on the correct choice of frequency and pulse length 
as affected by surface condition, grain size, and the required 
resolving power. Discusses potentialities of focusing probes, 
together with single and double probe working. D. O. Sproule. 
British Welding Journal, v. 6, Oct. 1959, p. 470-479. 


2203 Some Aspects of Quality Control in Fusion-Welded 
Products. Summarizes the methods used for ensuring that 
welded products meet the requirements for their service con- 
ditions, and gives examples of these taken particularly from 
the nuclear and atin cmon industries. B. K. Barber. British 
Welding Journal, v. 6, Oct. 1959, p. 480-487. 


2204 Quality Control of Welded Construction in France. 
Summaries of the French papers presented at the Joint Autumn 
Meeting of the Institute and the French Society of Welding 
Engineers, held in London on 5th-6th November 1959. The 
French texts of the papers are being published in full in the 
July/August and later issues of Soudage et Techniques Con- 
nexes. British Welding Journal, v. 6, Oct. 1959, p. 488-490. 


2205* Canadians Set Limits for Radiography. The 755 
curies cobalt 60 gamma camera at the Hamilton plant of 
Dominion Foundries and Steel Co., thought to be the largest 
industrial radiographic unit in Canada, = been used in a 
program instituted by the Canadian Government Specifications 
Board in an effort to alleviate some of the problems arisin 

from lack of correct standards. V. G. Behal. Canadian Meta 

working, v. 22, Oct. 1959, p. 24-26. 
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2206* Suggestion Concerning the X-Ray Examination of 
Castings. General experimental values concerning the maximup 
efficiency of X-ray examination of Al, Fe, and Cu speci 
and notations concerning the usual circuit scheme for the 
production of the X-rays are given. On the basis of wire gauze 
photographs, the possibilities for best use of the geometrical 
arrangement for the recording technique, with special consid. 
eration of the optically active focus size of the radiation source, 
are interpreted. (In German.) Hinweise fiir die Réntgep. 
Untersuchung von Gussstiicken. Rudi Matthes. Giessereite- 
chnik, v. 5, Sept. 1959, p. 264-268. 


2207* Quality Control With Eddy Current Techniques, 
A new inspection instrument, the Laminagage, readily measures 
the thickness of thin gages and plates. Also useful for locatin 
fine cracks, this versatile tester employs plug-in coils an 
several types of probes. C. E. Quinn. Metal Progress, v. 76, 
no. 3, Sept. 1959, p. 70-73. 


2208 Hanford Experience in the Nondestructive Testing 
of Nuclear Process Vessels and Process Piping. Richard B, 
Socky. U. S. Atomic Energy Commission, AECU-4274, Oct. 
15, 1958, 67 pp. ( UF767 U3au Contin. ) 


NUCLEAR PHYSICS, NUCLEONICS, 
AND RADIATION 


2209 Dynamic Analysis of a Nuclear Rocket Engine Sys. 
tem. Bernard R. Felix and Richard J. Bohl. ARS Journal, 
v. 29, Nov. 1959, p. 853-862. 


2210 Cryogenic Engineering of Hydrogen Bubble Cham. 
bers. Low-temperature material problems are discussed. Prop- 
erties of the bubble chamber material are examined. Methods 
of sealing the glass window to the chamber with various gaskets 
suitable for use at liquid H temperature (—423F) are pre 
sented. B. W. Birmingham, D. B. Chelton, D. B. Mann, 
and H. P. Hernandez. ASTM Bulletin, no. 240, Sept. 1959, 
p. 34-39. 


2211* Effective Cross Section of Th**’ Fission. The effec- 
tive cross section was investigated by means of neutrons in 
the interval of neutron energies between 6 and 1200 kev. The 
section curve differs from the typical dependency of the cross 
section upon the energy of the neutrons for the nuclei dividing 
in hot neutrons. In the 20-200 kev interval the section de- 
creases by 20%, then drops more sharply to a minimum with a 
neutron energy of 600 kev, the increase follows by ~25 towards 
higher energies. (In Russian.) Effektivnoe sechenie deleniia 
Th***. B. M. Gokhberg, G. A. Otroshchenko, and V. A, 
Shigin. Akademiia Nauk SSSR, Doklady, v. 128, no. 5, Oct. 
11, 1959, p. 911-912. 


2212* Chemical Monitoring of the Distribution of Radio 
active Substances. Radioactive isotopes are being distributed 
to an ever increasing extent by nuclear weapons tests, develop- 
ments in reactor technique, and their many applications in 
science and technology. Chemical tests are of decisive impor- 
tance, especially when the isotopic mixture, generally present, 
has to be separated. The determination of im- 
ortant isotopes is described in detail. (In German.) Chemische 

berwachung der Verbreitung radioaktiver Substanzen. Giinter 
Herrmann. Angewandte Chemie, v. 71, no. 18, Sept. 21, 
1959, p. 561-571. 


2213* The Temperature Curve in Twin Flow Reactor 
Cooling Channels. By suitable choice of the coolant-flow direc- 
tions and by dividing the cooling-channel in two concentric 
annuli it is possible to achieve high coolant exit-temperatures 
in a reactor with pressure-tubes, which are kept relatively 
cold. The temperatures of the cooling-medium a the surface 
temperatures of the fuel elements are calculated. Two ways 
of directing the sagen. bencosomns through the annuli are com- 
pared: parallel flow and reversed flow. Finally, the example of 
a reactor cooled by superheated steam is presented. (In Ger- 
man.) Der Temperaturverlauf in zweifach durchstrémten 
Reaktor-Kuhlkanilen. Hans Dieter Baehr and Wolfgang 
Strewe. Atomkernenergie, v. 4, Sept. 1959, p. 345-350. 
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2214* Approximate Calculation of the Surface Loss in 
Reactors. Investigates the problem of to what extent a calcu- 
lation of the neutron leakage, based upon the simple diffusion 
law, agrees with the more exact method of the two-group 
theory. It is found, that, in spite of a considerably simplified 
computation, the agreement is a satisfying one. (In German.) 
Niaherungsweise Berechnung des Oberfliichenverlustes bei 
Reaktoren. M. Ledinegg. Atomkernenergie, v. 4, Sept. 1959, 
p. 351-356. 


2215* A Method for the Calculation of the Thermal 
Utilization in Heterogeneous Reactors. The absorption and 
the increase of the neutron flux in a hollow cylinder can be 
simply expressed by the neutron currents crossing the envelopes 
and by two groups of Bessel-functions. Approximate formulae 
are also given. Thus this method leads to the following: we 
are sure in advance that only two groups of Bessel-functions 
will appear in the expression for thermal utilization; the ab- 
sorptions of the single media are obtained directly; the deriva- 
tion is shorter. For other geometries the situation is similar. 
(In German.) Eine Methode zur Berechnung der thermischen 
Nutzung bei heterogenen Reaktoren. A. Kirchenmayer. Atom- 
kernenergie, v. 4, Oct. 1959, p. 395-397. 


2216* Passage of Fast Neutrons Through Lead and Iron. 
The results obtained in measuring the spatial distribution of 
rapid neutrons in Pb and Fe from sources of monoenergetic 
neutrons Eo 4 Mev and E, 14.9 Mev and neutrons of atomic 
reactors were examined. For the calculation of this distribution 
at large distances from the source, a method is developed to 
solve the kinetic equation in mediums moderating the neutrons 
based on inelastic scattering on nuclei. (In Russian.) Prokhozh- 
denie bystrykh neitronov cherez svinets i zhelezo. D. L. Broder, 
et al. Atomnaia Energiia, v. 7, no. 4, Oct. 1959, p. 313-320. 


2217* WHeavy-Liquid Bubble Chambers. Experience with 
some high-Z liquids or fluid mixtures in bubble chambers, 
at M.I.T. and from other groups, is discussed. Measurement 
rocedures are analyzed, and optimum methods are presented 
or angle measurements, pSc determination from multiple 
scattering, and momentum determination from magnetic curva- 
ture. Robert W. Williams. Canadian Journal of Physics, v. 37, 
Oct. 1959, p. 1085-1099. 


2218* The Decay of Bi*’*. C. H. Millar, T. A. Eastwood, 
and J. C. Roy. Canadian Journal of Physics, v. 37, Oct. 1959, 
p. 1126-1136. 


2219* The Photodisintegration of Neon. A_ proportional 
counter, filled to 4-atmosphere pressure with pure Ne, and a 
cylindrical gridded ionization chamber, filled to 9-atmosphere 
pressure with Ne containing some He, have been irradiated 
with the y-ray flux from a thick Li target bombarded with 
500-kev protons. Pulse height analysis led to the assignment 
of photodisintegration cross sections. H. J. Hay and J. B. 
Warren. Canadian Journal of Physics, v. 37, Oct. 1959, p. 
1153-1165. 


2220* Directory of Nuclear Reactors. v. 1. Power Reactors. 
214 pp. 1959. The International Atomic Energy Agency, Vienna. 
(TK9202 D62 Ref.) 


2221* Radioluminescence From § Radiation. Deals with 
a series of measurements which were carried out in order to 
determine the influence of various physical parameters on the 
emission of light by fluorescent salts excited by § radiation. 
G. Parolini. Energia Nucleare, vy. 6, no. 9, Sept. 1959, p. 
571-586. 


2222* A Non Overload Linear Amplifier for Scintillation 
and Proportional Counters. Includes description of apparatus 
and details of pulse shaping. C. Cottini, E. Gatti, and E. 
Zaglio. Energia Nucleare, v. 6, no. 9, Sept. 1959, p. 588-594. 


2223. Heat Transfer at High Gas Pressures. Hl. The intro- 
duction of nuclear power has created a need for research into 
boilers in which the critical Reynolds number is exceeded. 
This article describes work of this type done by Normalair 
Limited, Yeovil, Somerset. Engineering, v. 188, Oct. 9, 1959, 
p. 317-318. 


2224 Experimental Nuclear Physics. Includes section on 
radioactive decay, alpha-radioactivity, gamma rays, beta rays, 
and particle accelerators. E. Segré, editor. v. UII. 811 pp. 
1959. John Wiley & Sons, New York. (QC173 Se38e) 
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2225* Determination of the Average Stopping Power of 
the Absorbed Energy in an Irradiated Medium. For spectra 
of X-rays above 150 keV, of the gamma-rays (“°Co) and of 
the bremstrahlungs up to 40 MeV, the ionization of a cavity 
as a function of depth follows an exponential law after exceed- 
ing the transition zone when entering the medium. (In French. ) 
Détermination du pouvoir d’arrét moyen et de l’énergie absorbée 
en milieu irradié. G. Jeyet. Helvetica Physica Acta, v. 32, no. 4, 
1959, p. 261-263. 


2226 Experimental Measurements in Controlled Fusion 
Research. Particular attention is given to the measurement of 
electron and ion kinetic temperatures by optical spectroscopy, 
electron density by microwave interferometry, and ionic com- 
position by mass spectroscopy. Mark A, Heald, IRE Transac- 
tions on Nuclear Science, v. NS-6, no. 3, Sept. 1959, p. 33-42. 
(TK1 In6.6ns Vis. ) 


2227 Neutron Diffraction Instruments at a High-Flux 
Nuclear Reactor. A description is given of an assembly at a 
high-flux reactor of two instruments for neutron diffraction 
measurements. One is a large instrument for use with poly- 
crystalline samples: the other, much smaller, is for single- 
crystal work. An account is included of the associated in-pile 
equipment and shielding for producing the collimated beams 
of thermal neutrons. G. E. Bacon and R, F. Dyer. Journal of 
Scientific Instruments, v. 36, Oct. 1959, p. 419-421. 


2228 Nuclear Electronics. (In French.) L’Electronique Nu- 
cleaire. 452 pp. 1959. International Atomic Energy Agency, 
Vienna. (QC786 EL25) 


2229* Soviet Fast Reactor—BR 5. The core assembly and 
shielding are described. The Russians use Pu oxide as fuel. 
The reactor is Na cooled. R. R. Matthews. Nuclear Engineer- 
ing, v. 4, Oct. 1959, p. 359-360. 


2230* Efficient Beam Extraction From a Synchro-Cyclo- 
tron at n 1. With an electrostatic deflector placed at n = 1 
(the point of maximum Br), about 50% of the internal beam 
(inside n = 0.2) of the 160-cm synchro-cyclotron could be 
extracted, and most of the extracted beam was confined within 
a 2.5-cm-diameter area at the tank exit by inserting a magnetic 
channel acting as a focusing lens. The homogeneity of the 
magnetic field is essential for this method of beam extraction. 
S. Suwa, et al. Nuclear Instruments and Methods, v. 5, Sept. 
1959, p. 189-193. 


2231 Nuclear Reactor Plant Data. v. 1. Power Reactors, 
1959. Presents information about the type of reactor plants 
and their experimental prototypes that are designed to produce 
electric power. It contains both general information and specific 
technical data, presented uniformly for each plant. 128 pp. 


1959. McGraw-Hill, New York. (TK9202 Am35n Over. ) 


2232* A Fuel Element for an Elevated-Temperature Criti- 
eal Assembly. In its elevated-temperature critical-assembly 
experiments, the University of California Radiation Laboratory, 
Livermore, will utilize stainless-steel-clad fuel elements. The 
fuel element consists of 0.001- or 0.002-in.-thick enriched-U 
foil packaged in a welded 0.002-in.-thick type-347 stainless 
steel envelope. Carl E. Walter. Nuclear Science and Engineer- 
ing, v. 6, Oct. 1959, p. 279-283. 


2233* Flux Perturbation Produced by lon Chambers and 
Fission Chambers. To measure the flux depression inside an 
ion chamber, the latter was simulated by stacking B-coated 
Al plates above and below the small fission counter used pre- 
viously. The measurement of the flux depression was oat to 
be in good agreement with that which can be estimated from 
a calculation in which an exponential absorption is assumed. 
Alain Sola and William W. Managan. Nuclear Science and 
Engineering, v. 6, Oct. 1959, p. 294-297. 


2234* Kinetics of a Reactor Composed of Two Loosely 
Coupled Cores. The kinetics of the two-core configuration 
of the Argonaut reactor is examined. In this reactor two 
slightly subcritical slabs two feet apart are immersed in a 
large graphite reflector. The system achieves criticality by the 
small interaction due to exchange of thermal neutrons between 
the cores. The kinetic equations are derived by including an 
interaction term with the source terms of the thermal neutron 
diffusion equation, and writing a separate diffusion equation 
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for each slab. G. C. Baldwin. Nuclear Science and Engineering, 
v. 6, Oct. 1959, p. 320-327. 


2235* The Application of Topological Methods to the 
Kinetics of Homogeneous Reactors. The step and ramp 
responses of homogeneous reactors with a single negative 
temperature coefficient of reactivity and delayed neutrons are 
studied by means of topological methods. The properties of 
stability in the small and in the large are derived for the 
first time and particular solutions are found. An approximate 
analytical solution is also proposed in the case of no heat 
losses (adiabatic reactor model) and small or large reactivity 
variation. Henri B. Smets and Elias P. Gyftopoulos. Nuclear 
Science and Engineering, v. 6, Oct. 1959, p. 341-349. 


2236 Polarization Measurements of Proton Capture 
Gamma Rays. The linear polarization has been measured for 
eight different y rays of widely differing energies (E y = 
0.8-8.0 MeV) emitted at resonances in the **Mg(p,v)**Al, 
*Si(p, vy) “P, and *S(p, y) *"Cl reactions. The y rays emitted 
at 90° to the proton beam were Compton scattered in a 2” 
Nal scintillation crystal and then detected in two 4” Nal 
scintillation counters. M. Suffert, P. M. Endt, and A. M. 
Hoogenboom. Physica, vy. 25, Aug. 1959, p. 659-670. 


2237 The Wigner Distribution Function for Systems of 
Bosons or Fermions. An expression for the Wigner distribu- 
tion function valid for systems of bosons or fermions is ob- 
tained by making use of correspondence relations between 
classical quantities and quantum mechanical operators first 
given by Groenewold. A general and straightforward derivation 
of the equation of motion for the Wigner distribution function 
is presented. K. Schram and B. R. A. Nijboer. Physica, v. 
25, Aug. 1959, p. 733-741. 


2238 Liquid Dynamics and Inelastic Seattering of Neu- 
trons. The energy transfers in one collision between a neutron 
and a liquid are computed by a method of moments. It is 
shown that for large momentum transfers a perfect gas model 
is correct. For small momentum transfers a macroscopic de- 
scription of the density fluctuations in the liquid is applicable. 
It is in the intermediate region (where diffraction peaks are 
observed) that the method of moments is most useful. An 
approximation for the so-called autocorrelation function, valid 
for both long- and short-time scales and all distances is also 
presented. P. G. De Gennes. Physica, v. 25, Sept. 1959, p. 
825-839. 


2239 He’*- and He‘-Induced Coulomb Excitation. In order 
to examine the characteristics of the excitation process and the 
validity of the cross-section ratio technique for the identification 
of both El and E2 transitions, thick-target radiation yield 
ratios have been measured for He*- and He'-induced Coulomb 
excitation of each of the 110- and 197-kev levels of F’’, the 
446-kev level of Na**, the 160-kev level of Ti*’, and the 126-kev 
level of Mn** at corresponding (equal «) energies. It has been 
demonstrated that the ratio technique, using He* and He‘ 
ions, provides an unambiguous multipolarity determination pro- 
vided that inelastic-scattering contributions can be excluded. 
D, A, Bromley, J. A. Kuehner, and E, Almgvist. Physical 
Review, v .115, 2nd ser., no. 3, Aug. 1, 1959, p. 586-598. 


2240 =Intersecting-Beam Systems With Storage Rings. The 
equivalence of fixed- and variable-field particle acceleration 
systems for the adiabatic damping of synchrotron oscillations 
is pointed out. The transfer mechanism between an accelerator 
and a storage ring is discussed, and the properties of a fast- 
rise 3-kilogauss beam-switching magnet are shown. An im- 
proved design for intersecting-beam storage rings is described, 
in which several well-separated interaction regions could be 
used for simultaneous experiments. G. K. O'Neill and E. J. 
Woods. Physical Review, vy. 115, 2nd ser., no. 3, Aug. 1, 
1959, p. 659-668. 


2241 = Inelastic Diffraction Scattering. The mechanism of 
inelastic diffraction scattering has been extended for scattering 
amplitude linear in the deformation to arbitrary multipolarity. 
The resulting angular distributions and y-ray angular correla- 
tions correspond closely to Born approximation predictions. 
Comparison is made to observed inelastic scattering of 2 par- 
ticles and deuterons by light nuclei. Large quadrupole de- 
formations are indicated in many nuclei. The systematic 
appearance in 4n nuclei of states corresponding to octupole 


excitation is noted. John S. Blair. Physical Review, y. 
2nd ser., no. 4, Aug. 15, 1959, p. 928-938. 


2242 ~=Excitation Functions for Alpha-Induced Reactions 
on Zine-64. Eleven excitation functions for alpha-induced 
reactions on Zn" have been measured up to incident energies 
of 41 Mev. The total inelastic cross section was found to agree 
with calculated values for r. 1.6 x 10°™* cm. Norbert T, 
Porile. Physical Review, v. 2nd ser., no. 4, Aug. 15, 
1959, p. 939-948. 


2243 Inelastic Electron-Deuteron Scattering Cross See. 
tions at High Energies. The effects on the cross sections for 
the inelastic electron-deuteron scattering process e +- d — ¢ 
-+- n + p of interactions between the outgoing nucleons are 
examined in detail. The cross sections are calculated in the 
first Born approximation with respect to the electromagnetic 
interaction using nucleon wave functions modified by the final 
state interactions. A new method of measuring the magnetic 
form factor based on the angular distribution of the outgoing 
nucleons is therefore proposed which eliminates almost all the 
uncertainties relating to the deuteron wave function and the 
effects of final state interactions. The polarization of the out- 
going nucleons is also calculated. Loyal Durand, III. Physical 
Review, v. 115, 2nd ser., no. 4, Aug. 15, 1959, p. 1020-1038, 


2244 Inelastic Final-State Interactions: Absorption in 
Deuterium. In a reaction from which several strongly inter- 
acting particles emerge, it is often possible to isolate the effects 
of forces between two of the outgoing particles. There are 
many cases in which this final-state interaction can produce 
inelastic reactions. The formalism that describes this situation 
is developed here, and the reaction 
—> r+ \ +N’ is studied in detail as an example. It is found 
that large \/S branching ratios can result and can be used to 
restrict the ¥-N and K-N interaction parameters. Robert Kar- 
plus and Leonard 8S. Rodberg. Phiysical Review, vy. 115, 2nd 
ser., no. 4, Aug. 15, 1959, p. 1058-1069. 


2245* Electromagnetic Structure of the Nucleon. |. It 
is investigated in detail. As for its isovector part, the distribution 
functions of charge and anomalous magnetic moment are ob- 
tained with use of two different methods, the second order 
relativistic perturbation and the static approximation, and the 
S-wave and recoil effects and higher order corrections are 
examined by comparing these results. The meson structure 
correction in the fourth order perturbation is also calculated. 
As for the isoscalar part, the 3x-state contribution is calculated. 
Hyperon closed loop effects are also discussed. Kichiro Hiida, 
Noboru Nakanishi, Yukihisa Nogami, and Masayuki Uehara. 
Progress of Theoretical Physics, v. 22, no. 2, Aug. 1959, p. 
247-273. 


2246* Tensor Force of the Pion-Theoretical Potential and 
the Doublet Splitting in n-He*‘ Seattering. In order to inves- 
tigate whether the spin-orbit force in the theory of nuclear 
shell structure is due to the tensor force of the pion-theoretical 
potential, the doublet splitting of the p-phase shifts in low 
energy n-He* scattering is analyzed. Also, it is shown qualita- 
tively which features of the pion-theoretical potential are im- 
portant to the binding energy of He‘ and the discontinuity 
of the binding energies between He‘ and the system of He‘ 
plus one nucleon. Sinobu Nagata, Tatuya Sasakawa, Tatsuro 
Sawada, and Ryozo Tamagaki. Progress of Theoretical Phys- 
ics, v. 22, no. 2, Aug. 1959, p. 274-298. 


2247 Radioisotopes for Industry. A current survey of 
specific applications. Robert S. Rochlin and Warner W. 
Schultz. 190 pp. 1959. Reinhold Publishing Corp., New York. 
(TK9400 ) 


2248 Research and Development in Reactor Safety. 66 
pp. 1959. Available from Superintendent of Documents, U. S. 
Government Printing Office, Washington, D. C. (TK9202 


115, 


115, 


Un3.1r Over.) 
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2249 X-Ray Method for Study of Explosively Accelerated 
Metal Systems Using a 7-Mev Electron Linear Accelerator. 
X-rays from a 7-Mev electron linear accelerator operated with 
a pulse length of 10 usec pass through the assembly under 
study and are detected by Nal scintillators viewed by photo- 
multipliers. Collimation is used to achieve time resolution of 
0.2 usec and space resolution of 0.025 cm parallel to the 
direction of motion and 1 cm perpendicular to the motion. 
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Wilmot N. Hess, et al. Review of Scientific Instruments, v. 30, 
Sept. 1959, p. 794-799. 


2250 New Electrostatic Accelerator. The entire vacuum 
system including the accelerating tube and ion source is of 
bakable construction. The accelerating tube, corona tube, and 
support column are constructed of thin metal disks hard- 
ied to alumina ceramic rings and the insulation length 
of each is 5 ft. Without the accelerating tube the generator 
has been operated at potentials in excess of 7 Mv correspond- 
ing to gradients of over 1400 kv/ft. Irving Michael, et al, 
Review of Scientific Instruments, v. 30, Oct. 1959, p. 855-863. 


2251 Momentum Estimate From Magnetic Curvature in 
Distorted Emulsions. Kim's analysis of the precision obtain- 
able in momentum measurements from the curvature of the 
tracks in an emulsion placed in a pulsed magnetic field is 
furthered by taking into account the distortion of the plates. 
G. Bellettini. Review of Scientific Instruments, v. 30, Oct. 
1959, p. 899-901. 


2252. ~Bremsstrahlung Cross-Section Formulas and Related 
Data. H. W. Koch and J. W. Motz. Reviews of Modern 
Physics, v. 31, no. 4, Oct. 1959, p. 920-955. 


2253 The Brookhaven Medical Research Reactor. The 
first nuclear reactor designed specifically for medical research 
and therapy is described. Lee E. Farr. Science, y. 130, Oct. 
23, 1959, p. 1067-1071. 


2254" Displacement of Atoms in a Solid by the Action 
of y-Rays. The possible mechanisms of the formation of 
Frenkel type defects (atom in interstitial position—vacant site) 
in crystals by the action of y-rays having an energy of about 
1 Mev are discussed. The cross section of defect formation 
is determined: for elastic scattering of the y-rays at the nucleus, 
8 seatt., for the photoelectric effect 5 +, and for elastic scatter- 
ing of fast photoelectrons 6 pxor. and Compton electrons 5 comp 
at the nucleus. 5 nor. and & comp. are determined for a thick 
crystal. V. V. Galavanov. Soviet Physics—Solid State (Cover- 
to-cover translation of Fizika Tverdogo Tela), v. 1, Mar. 1959, 
p. 390-399. 


2255 The Longitudinal Distribution of Thermal Neutron 
Flux in Cylindrical Fuel Specimens During Irradiation. 
F. R. Taraba and 8. H. Paine. UU. S. Atomic Energy Com- 
mission, ANL-5945, Aug. 1959, 25 pp. (UF767 Un3.lan 
Contin. ) 


2256 Physics Analyses of the Treat Reactor Design. Rec- 
ords the results of physics calculations, based on an analysis 
of five graphite-moderated and reflected critical assemblies 
built on the Los Alamos honeycom) facility, to determine the 
loading of the TREAT reactor. The method of treatment 
consisted of three-group diffusion equations converted to a 
modified Fermi age theory, allowing for epithermal absorption 
and fission. The results of control rod calculations are also 
given. Haig P. Iskenderian. U.S. Atomic Energy Commission, 
ANL-6025, Aug. 1959, 48 pp. ( UF767 Un3.lan Contin.) 


2257 Specific Activities of Nuclides, Z ~ 87. Nadine M. 
Isaac and John W. Wilkins, U.S. Atomic Energy Commission, 
ANL-6042, Sept. 1959, 10 pp. ( UF767 Un3.lan Contin. ) 


2258 Calculation of the Temperature Dependence of 
Pu**’/U** Fission Ratio for a Graphite-U**’ System. D. 
Meneghetti and K. E. Phillips. U. S. Atomic Energy Com- 
mission, ANL-6058, Sept. 1959, 13 pp. (UF767 Un3.lan 
Contin. ) 


2259 Polynomial Approximation of Gamma Ray Buildup 
Factors for a Point Isotropic Source. Polynomial expressions 
were derived for approximation of the y ray dose, energy, and 
energy absorption build-up factors tabulated for a point iso- 
tropic source in NYO-3075. All materials presented in NYO- 
3075 were included in this study: namely, H,O, Al, Fe, Sn, 
Pb, W, and U. M. A. Capo. U. S. Atomic Energy Commission, 
Apex-510, Nov. 1958, 51 pp. (UF767 Un3.lap Contin.) 


2260 Core-Temperature Excursions Following a Piping 
Failure in the Plutonium Reeyele Test Reactor. An evalua- 
tion of the temperature excursion and its possible consequences 
arising from loss of coolant from the Plutonium Rewele Test 
Reagtor (PRTR) has been made for four different postulated 
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ruptures in the primary heavy water coolant system. The four 
postulated ruptures were: (1) a complete parting of the 14-in.- 
diameter outlet pipe near the upper ring header so that coolant 
would be lost from both broken ends; (2) a rupture equivalent 
to a 14-in.-diameter hole in the primary-loop piping adjacent 
to the upper ring header; (3) a complete parting of a 1%-in. 
upper jumper; and (4) a complete parting of a 1%-in. bottom 
jumper. Alexis W. Lemmon, Jr., Carl A, Alexander, Lewis 
E. Hulbert, and Robert B. Filbert, Jr. U. S. Atomic Energy 
Commission, BMI-1356, July 6, 1959, Sections individually 
paged. (UF767 U3b Contin. ) 


2261 Slow Neutron Resonances in Ag, Ta, and Cd. The 
Columbia University Nevis velocity selector with a 2000 channel 
time-of-flight data storage system was used in the study. 
Neutron widths have been calculated for 149 levels and radia- 
tion widths for 24 levels. In Ag, 16 new spin assignments are 
made above 100 ev which are felt to be reliable. Scott Desjar- 
dins. U. S. Atomic Energy Commission, CU-189, May 26, 1959, 
111 pp. (UF767 Un3.lcu Contin.) 


2262 Heavy Water Moderated Power Reactors Progress 
Report, May and June 1959. U. S. Atomic Energy Com- 
mission, DP-395, Sept. 1959, 55 pp. ( UF 767 Un3.1dp Contin. ) 


2263 Process Development Pile Measurements of Lattice 
Parameters of Natural Uranium in Heavy Water. Norman P. 
Baumann, U. S. Atomic Energy Commission, DP-407, July 
1959, 31 pp. (UF767 Un3.ldp Contin. ) 


2264 Metal-Water Reactions. I. A Method for Analyzing 
a Nuclear Excursion in a Water Cooled and Moderated Re- 
actor. An approximate method was developed; formulation was 
prepared as the first step in analyzing the effects of a serious 
nuclear incident in a water-cooled and moderated reactor. E. 
Janssen, W. H. Cook. and K. Hikido, U. 8. Atomic Energy 
Commission, GEAP-3073, Oct. 15, 1958, 46 pp. (UFT767 
Un3.lgea Contin. ) 


2265 Metal-Water Reactions: Il. An Evaluation of Severe 
Nuclear Excursions in Light Water Reactors. An evaluation 
of the power and temperature versus time histories of three 
typical water-cooled and moderated reactors during a nuclear 
excursion has been made by applying a previously reported 
method of analysis. These reactors are characterized by one of 
the following types of fuel elements: U-Al alloy, highly en- 
riched, Al-jacketed, flat plate; U-Zr alloy, highly enriched, Zr- 
clad, flat plate; and UQOs, slightly enriched, Zr-clad rods. The 
effects of varying some of the input data, such as heat-transfer 
coefficients, and of considering various nuclear shutdown 
mechanisms were also obtained, J. 1. Owens. U. S. Atomic 
Energy Commission, GEAP-3178, June 15, 1959, 34 pp. ( UF 767 
Un3.lgea Contin. ) 


2266 Correlation of Data on Heavy-Water Moderated 
Cluster Lattices. The multiplying properties of heavy water 
moderated clusters have been investigated using the Physical 
Constants Testing Reactor. Values of ko and f, as measured at 
three lattice spacings, were used to infer values of ne and the 
effective resonance integrals. J. R. Lilley. U. S. Atomic Energy 
Commission, HW-60275, May 19, 1959, 18 pp. (UF767 
Un3.lhw Contin. ) 


2267 Theory of Effective Cross Sections. Theory of ef- 
fective resonance cross sections for reactor calculations is re- 
viewed in a general form. In section I], we discuss homogeneous 
mixtures and the NR and IM approximations. In section III, 
theory for capture in isolated lumps is discussed. In section IV, 
theory is generalized to dense lattices and a simple transition 
between the homogeneous and isolated lump case. In section 
V, we discuss further improvements for lumps with strong IM 
scattering. George I. Bell. U. S. Atomic Energy Commission, 
LA-2322, Oct. 6, 1959, 69 pp. (UF767 U3La Contin.) 


2268 Physics of Intermediate Reactors Supplement. Multi- 
group neutron diffusion and transport equations have been 
shown to correlate neutron cross sections and simple critical 
experiments for a wide variety of materials to approximately 
second order accuracy. This system has been used for criticality 
survey work for the moderators H and C, giving critical radius 
for moderator to fissionable material atomic ratio and tempera- 
ture. Critical radius dependence for D,O, Be, and BeO has been 
computed for U-235 only. Neutron group averaged cross sec- 
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tions supplementing and correcting previous listings are tabu- 
lated. C. B. Mills. U. S. Atomic Energy Commission, LAMS- 
2288( Suppl. 1), Apr. 1959, 79 pp. ( UF767 Un3.1La Contin. ) 


2269 Activation of Primary Coolant in Molten-Salt Re- 
actor. Two possible primary coolants were considered: (1) 
liquid Na, and (2) a molten solution of the fluorides of Li and 
Be. The results showed that if molten salt rather than Na is 
used as coolant, lower initial activity will exist at the surface 
of the secondary heat exchanger and a shorter radioactive decay 
time will be required for the activity to drop to a safe level. 
D. J. McGoff, M. P. Aronchick, P. L. Durrill, and R. A. 
Suehrstedt. U. 8. Atomic Energy Commission, MIT-OR-1, July 
30, 1959, 28 pp. ( UF767 Un3.lmio Contin.) 


2270 Adsorption of Boron on Reactor Slurry Solids. A 
study was made of the adsorption characteristics of B, in the 
form of boric acid, on reactor slurry solids consisting of a solid 
solution of U and Th oxides in an atom ratio of 0.10 U to Th. 
Oxides fired at 1100 C were used, the ratio of B concentration 
on the solids to B concentration in the liquid was very much 
lower than for 650 C fired oxides at the same slurry tempera- 
ture. D. W. Jeffrey and W. L. Brassert. U.S. Atomic Energy 
Commission, MIT-OR-2, July 30, 1959, 24 pp. (UFT767 
Un3.lmio Contin. ) 


2271 The Effect of Length on the Maximum Power Den- 
sity in a Long, Cylindrical Reactor. Results indicate that if 
the total power and the temperature rise through the core are 
held constant, maximum power density decreases with increas- 
ing length; however, the rate of decrease becomes smaller as 
the length is increased. The maximum power density occurs at 
approximately the same distance from the reactor inlet, regard- 
less of reactor length, and the average temperature of the core 
fluid rises as reactor length is increased. The power density 
distribution in the reactor is independent of whether the reactor 
is either just-critical or super-critical. G. K. Gardiner, M. P. 
Aronchick, and J. L. Sapir. U. 8. Atomic Energy Commission, 
MIT-OR-3, Aug. 4, 1959, 27 pp. (UF767 Un3.lmio Contin. ) 


2272 Development of the SRE Thimble-Type Control 
Rods, Mark I and II. In the Mark I design, all components, 
except the easily removed drive motor assembly, are located 
below the reactor shield. The Mark I is presently limited by 
life expectancy to the slow and infrequent motion required of a 
shim rod. The Mark II, designed with the traversing mechanism 
located above the shield, is used for the fast and frequent 
regulating motion. A. E. Miller. U. S. Atomic Energy Com- 
mission, NAA-SR-2011, Oct. 15, 1959, 55 pp. ( UF767 Un3.1na 
Contin. ) 


2273 Measurement of the SRE and KEWB Prompt Neu- 
tron Lifetime Using Random Noise and Reactor Oscillation 
Techniques. The oscillation technique has been found to be 
better suited for lifetime determinations in reactors where the 
prompt neutron break frequency is less than 5 cps. Reactor noise 
analysis is more suitable tor reactors which have prompt neu- 
tron lifetime break frequencies above 20 cps. C. W. Griffin 
and J. G. Lundholm, Jr. U. S. Atomic Energy Commission, 
NAA-SR-3765, Oct. 15, 1959, 26 pp. ( UF767 Un3.ina Contin. ) 


2274 Proceedings of Symposium on Magnetic Field De- 
sign in Thermonuclear Research Held at Gatlinburg, Ten- 
nessee, December 11 and 12, 1958. U. S. Atomic Energy 
Commission, ORNL-2745, Oct. 7, 1959, 88 pp. (UF767 U30 
Contin. ) 


2275 Nuclear Characteristics of Spherical, Homogeneous, 
Two-Region, Molten-Fluoride-Salt Reactors. The use of a 
molten-salt fuel makes possible the production of high-pressure, 
superheated steam with a nuclear reactor operating at low 
pressure. The corrosion resistance of the INOR-8 series of Ni- 
Mo alloys appears to be sufficient to guarantee reactor com- 
ponent lifetimes of 10 to 20 years. With U*** as the fuel and 
Th*™ as the fertile material in both core and blanket, initial 
regeneration ratios up to 1.08 can be obtained at critical masses 
less than 600 kg. With U*** as the fuel, U*** is produced, and 
initial regeneration ratios in excess of 0.6 can be obtained with 
critical masses of less than 300 kg. L. G. Alexander, D. A. 
Carrison, H. G. MacPherson, and J. T. Roberts, U. S. Atomic 
Energy Commission, ORNL-2751, Sept. 30, 1959, 21 pp. 
( UF767 Contin.) 
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2276 A Preliminary Study of a Direct-Cycle Steam-Cooled 
Reactor for Merchant Ship Propulsion. A 20,000-shp power 
plant for a merchant ship. This plant is not attractive for marine 
applications because, for maritime service, the hazards 4s. 
sociated with the use of radioactive steam in the propulsion 
and auxiliary machinery appear to outweigh the advantages of 
the direct cycle. H. L. Falkenberry, R. 5S. Holcomb, and 6, 
Samuels, U. S. Atomic Energy Commission, ORNL-2759, Sept. 
23, 1959, 18 pp. ( UF767 U3o0 Contin.) 


2277 ~=Fission Product Poisoning Data. Recent measure. 
ments of the neutron cross sections and yields of fission products 
are summarized and compared with previous data. The effects 
of resonance and thermal absorption are compared. N. J. Pat. 
tenden, U. S. Atomic Energy Commission, ORNL-2778, Oct. 
14, 1959, 23 pp. ( UF767 US3o Contin. ) 


2278 A Study of Alpha Particle lonization in Argon Mix. 
tures. F. W. Sanders, G. S. Hurst, and T. E. Bortner. U, §. 
Atomic Energy Commission, ORNL-2807, Oct. 23, 1959, 55 
pp. (UF767 U3o0 Contin. ) 


2279 A Study of Problems Associated With Release of 
Fission Products From Ceramic Fuels in Gas-Cooled Reae. 
tors. The diffusion of fission products out of the fuel elements 
leads to increased shielding requirements, a greater hazard 
due to their possible release to the surroundings, and more 
difficult maintenance problems. By proper design of major 
components such as heat exchangers and blowers, direct main- 
tenance of contaminated equipment may be possible, with or 
without premaintenance decontamination. U. $. Atomic Energy 
Commission, ORNL-2851, Oct. 28, 1959, 76 pp. ( UF767 U3o 
Contin. ) 


2280 = Fuel Elements Conference Held at Gatlinburg, Ten- 
nessee, May 14-16, 1958. Thirty-six papers on developmental! 
research in fuel element technology were presented under the 
following categories: research reactors, production reactors, 
power reactors, mobile reactors, and radiation damage. Also a 
panel discussion was conducted on the “Future Trends of Fuel 
Materials”. U. S. Atomic Energy Commission, TID-7559 (Pt. 
1), Aug. 1959, 303 pp. (UF767 Un3ti Contin. ) 


2281 Sixth International Congress and Exhibition of Elee- 
tronics and Atomic Energy. U. S. Atomic Energy Com- 
mission, TID-7579, June 1959, 81 pp. (UF767 Un3ti Contin.) 


2282 Task Force Evaluation Report—Small-Sized Nuclear 
Power Plant Program. The boiling water, pressurized water, 
and organic moderated reactor concepts are compared for 
selection of a reactor type suitable for immediate construction 
as a small-sized nuclear civilian power station. Estimated con- 
struction and operating costs are obtained for each concept. 
The selected concept is compared with estimated conventional 
plant costs in high-cost fuel areas. U. S. Atomic Energy Com- 
mission, TID-8508, Oct. 1959, 59 pp. ( UF767 Un3ti Contin. ) 


2283 A Brief Study of Boiling Water Reactors in the 5 
to 40 eMW Range. U. S. Atomic Energy Commission, TID- 
8510, Oct. 10, 1959, 128 pp. ( UF767 Un3ti Contin.) 


2284 Survey of PWR Power Plants, 10-30 eMW Size. U. 
S. Atomic Energy Commission, TID-8513, Oct. 10, 1959, Sec- 
tions individually paged. (UF767 Un3ti Contin.) 


2285 The Problem of Measuring the Absolute Yield of 
14-Mev Neutrons by Means of an Alpha Counter. The as- 
sumptions used to derive the total neutron yield per detected 
a particle (from the D-T reaction) derived in an earlier report 
are re-examined in the light of additional experimental informa- 
tion. It is concluded that, for an « counter at 90° to the in- 
cident beam direction, the assumptions introduce practically no 
difficulties. For counters at angles different from 90°, non- 
uniformity of target loading contributes the most serious error 
to the computed yield. J. Benveniste, A. C. Mitchell, C. D. 
Schrader, and J. H. Zenger. U. S. Atomic Energy Com- 
mission, UCRL-5619, June 23, 1959, 22 pp. (UF767 U3u 
Contin. ) 


2286 Proceedings of the Second Symposium on Advances 
in Fast-Pulse Techniques for Nuclear Counting. U. S. Atomic 
Energy Commission, UCRL-8706, Feb. 1959, 125 pp. ( UF767 
U3u Contin.) 
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Ans 


2287 Bevatron Operation and Development. XX. No- 
yember, December 1958, January 1959. Studies of K--meson 
interactions continued this quarter, using H and propane bubble 
chambers and emulsions. Exposures to emulsions were made in 
the focused and separated K-meson beams for 17 groups from 
gutside the laboratory and for two internal groups. The propane 
bubble chamber was also used to investigate s-meson inter- 
actions. On December 14, the west generator and generator 
motor were damaged as the result of arcing when the machine 
was stop by use of dynamic braking after brush contact 
trouble was noted on the motor. Bevatron operation was re- 
sumed on December 30. Walter D. Hartsough. U. S. Atomic 
Energy Commission, UCRL-8834, Sept. 1959, 21 pp. ( UF767 
U3u Contin. ) 


2288 Multiple Meson Production in Nucleon-Antinucleon 
Annihilations and Polarization Effects in Cascade Showers. 
pt. L A two-parameter is proposed for treating complicated 
production problems in a relatively simple way, It is then ap- 
plied to the problem of pion production in N-N annihilations. 
The two parameters are fixed by the experimental data for the 
multiplicity and energy spectra. Under certain restrictions the 
model reduces to the Fermi model. Pt. Il. Using cross sections 
for bremsstrahlung and pair production, which are not summed 
over the polarizations, we have calculated the amount of 

Jarization transmitted through matter from an incident elec- 
tron of 30 Mev by means of bremsstrahlung photons and the 
resulting pair productions. LeRoy Franklin Cook, Jr. U. S. 
Atomic Energy Commission, UCRL-8841, July 31, 1959, 69 pp. 
(UF767 U3u Contin.) 


2289 Inversion of the Angular-Momentum Expansion of 
Meson Photoproduction Amplitudes. Helicity amplitudes are 
written for photoproduction of mesons and related to the 
amplitudes of Chew, Goldberger, Low, and Nambu. The ex- 

ions of both types of amplitudes in terms of amplitudes 
angular-momentum states are then inverted. 
James S. Ball. U. S. Atomic Energy Commission, UC RL-8858, 
Aug. 18, 1959, 10 pp. ( UF767 U3u Contin. ) 


2290 Bettis Technical Review. Reactor Metallurgy. U. S. 
Atomic Energy Commission, WAPD-BT-15, Sept. 1959, 121 
pp. (UF767 Un3.lwb Contin.) 


2291 Technical Progress Report. Pressurized Water Re- 
actor (PWR) Project for the Period June 24, 1959 to 
August 23, 1959. U. S. Atomic Energy Commission, WAPD- 
MRP-81, 85 pp. ( UF767 Un3.lwa Contin. ) 


2292 Thermoelectric Nuclear Fuel Element. First Quar- 
terly Progress Report. The radiation damage begins to anneal 
out for most materials reported on at fairly = tempera- 
tures as shown by the post-irradiation measurements. J. C. 
Danko, et al. U. S. Atomic Energy Commission, WCAP-1245, 
July 10, 1959, 30 pp. ( UF767 Un3.lwe Contin.) 


2293. Yankee Critical Experiments. Measurements on Lat- 
tices of Stainless Steel Clad Slightly Enriched Uranium 
Dioxide Fuel Rods in Light Water. Three core configurations 
were studied having water/uranium ratios of 2.19, 2.93, and 
3.87. The following measurements were made: critical size, 
buckling and reflector savings, migration area, disadvantage 
factor and cadmium ratios. The resonance escape probability 
and fast fission factor were measured in the 2.93 and 3.87 W/U 
cores. The effects on core reactivity of temperature, voids, in- 
sertion of control rods and of stainless stee! were also measured. 
Neutron flux distributions in the core were determined in the 
eneee of control rods and through gaps and slots in the 
fuel configuration. P. W. Davison, et al. U. S. Atomic Energy 
en, YAEC-94, Apr. 1, 1959, 142 pp. ( UF767 Un3.lya 
tin. ) 


2294* The Measurement of Some (n,7)-Spectra With a 
airspectrometer of High Sensitivity. A pair spectrometer of 
the 180°-focusing type with high efficiency and good resolution 
is described. The evaluation methods of the pair spectra allow 
the single line to be determined with an error as little as + 8 
keV (from 2-5 to 9 MeV). The neutron capture y spectrum of 
J", Cs'**, were measured and the energy and 
intensity of the resolved y rays were given. (In German.) 
Messung einiger (2,7)-Spektren mit einem Paarspektrometer 
hoher Empfindlichkeit. H. Knoepfel, P. Scherrer, and P. 
Stoll. Zeitschrift fiir Physik, v. 156, no. 3, 1959, p. 293-317. 


ll7a 


See also: 1542 (reactor chemistry); 1925 (organic reactor); 
1943 (interplanetary nuclear rockets); 1960 ( Rus- 
sian-English atomic dictionary); 2008 (sodium 
piping systems); 2119 (effects of high burnup at 
elevated temperatures on U-Zr fuel elements). 


OPERATIONS RESEARCH AND 
MANAGEMENT ENGINEERING 


2295* Industry Must Train Its Engineers. New tech- 
nologies present a challenge to industrial training and college 
curricula. The present engineering graduate is compared with 
earlier graduates. Company experiences and training objectives 
are covered. Charles J. Brillinger. Air Conditioning, Heating 
and Ventilating, v. 56, Nov. 1959, p. 86-87. 


2296* Man in a Technological Society. Discusses the ways 
and means by which industrial education can successfully help 
to train the employee of today to adapt himself, and thus to ac- 
cept, the ever rapidly changing technological society in which 
he involuntarily finds himselt in England. Coke and Gas, v. 21, 
Oct. 1959, p. 411-414. 


2297 Does Management Training Pay Off? Management 
training as planned for the future appears to be more solid, 
stronger, and closer to the facts of industrial life than in the 
past. Dun's Review and Modern Industry, v. 74, no. 5, Nov. 
1959, p. 41-43. 


2298 The New Look in Corporate Organization. Swelling 
staff groups and the spread of giant “brains” herald a quiet 
revolution in corporate structure. One foreseeable result: a big 
squeeze at the middle-management level in tomorrow's re- 
centralized company. Edward A. McCreary. Dun's Review and 
Modern Industry, vy. 74, no. 5, Nov. 1959, p. 47-49. 


2299 Business Ethics: Policy or Principle? The moral im- 
pulse must come from something higher than the urge for per- 
sonal rewards. A. M. Sullivan. Duns Review and Modern In- 
dustry, v. 74, no. 5, Nov. 1959, p. 67 -+- 5 pages. 


2300 The Case for ‘Split’ Tech Staffs. Division into pro, 
semi-pro, and technician levels curbs waste of skills and assures 
top return from expensive talents. Four points for comparing 
organizational setups. Lloyd E. Slater. Food Engineering, v. 31, 
Oct. 1959, p. 49. 


2301 How To Use a Management Consultant. What do 
consultants do? When do you need their help? How can you 
pick out the right man? Gives answers to common questions 
about consultants. Marshall Dyer. Foundry, v. 87, Nov. 1959, 
p. 95-97. 


2302 Industrial Organization and Management. Develop- 
ment of modern management; basic management problems; 
management responsibility and authority; organization and 
morale; business control and procedure; the industrial organiza- 
tion; marketing of manufactured goods; plant location. Ralph 
Currier Davis. 3rd Ed. 953 pp. 1957. Harper & Brothers, New 
York. (HD31 D29i3) 


2303* On the Mechanical Simulation of Habit-Forming 
and Learning. A feature of general habit forming and learning 
simulation which has become evident is the possibility of 
separating the random selector portion of the simulation from 
the response type portion. The latter may be simulated by “ex- 
perience retrieval” methods, by “reinforcement function” meth- 
ods, or by a combination of both. Saul Gorin. Information and 
Control, v. 2, no. 3, Sept. 1959, p. 226-259. 


2304* Management and Industrial Engineering in the 
Coal Industry. Shows how industrial engineering is used within 
the coal industry, how some of the major problems are ap- 
proached, and how solutions are developed. David L. Francis. 
Journal of Industrial Engineering, v. 10, no. 5, Sept.-Oct. 1959, 
p. 347-351. 


2305* Competitive Management Simulation. How to get 
its share of the available executive talent is a serious problem 
for any company, particularly in an expanding economy in 


which the number of managerial jobs is constantly multiplying. 
Management simulation is a technique for letting the trainee, 
who may be a junior executive, a specialist, or even a president, 
actually run an artificial company or some portion of it, usually 
in competition with others. This kind of training is proving its 
value in developing executive ability. Clifford J. Craft and 
Lois A. Stewart. Journal of Industrial Engineering, v. 10, no. 
5, Sept.-Oct. 1959, p. 355-363. 


2306* Linear Programming in the Packing Industry. Linear 
programming provides a method of determining an optimum 
processing plan when there are many variables and many 
choices. Presents an optimum plan for a meat packing plant tak- 
ing into consideration such factors as the number of hogs to be 
processed, the weight of the hogs, the production costs and sell- 
ing prices of the final products, production facilities available, 
etc. J. H. Greene, K. Chatto, C. R. Hicks, and C. B. Cox. 
Journal of Industrial Engineering, v. 10, no. 5, Sept.-Oct. 1959, 
p. 364-372. 


2307* Sensitivity Analysis in Linear Programming. Deals 
with specific questions: (1) What is the optimal solution when 
one of the constants of the problem is changed without neces- 
sitating a change of basis? What is the new value of the criterion 
function? (2) When the value of one of the variables is changed 
by a given amount, what changes are necessary in the values of 
the other variables if the reduction in the value of C(x) is to 
be a minimum? C. M. Shetty. Journal of Industrial Engineering, 
v. 10, no. 5, Sept.-Oct. 1959, p. 379-386. 


2308* The Art of Methods Engineering. Successful meth- 
ods engineering needs conditions of favorable reactions and this 
requires an awareness of the causes of human behavior and the 
possession of some knowledge and skill to manipulate them. 
Cecil W. Guyatt. Journal of Industrial Engineering, y. 10, no. 
5, Sept.-Oct. 1959, p. 386-389. 


2309* Industrial Administration: Education for 1980. 
Presents the rationale underlying one new program in industrial 
administration—the Graduate School of Industrial Administra- 
tion at Carnegie Tech—and briefly the educational approach to 
which it has led. G. L. Bach. Journal of Industrial Engineering, 
v. 10, no. 5, Sept.-Oct. 1959, p. 390-394. 


2310 The Problem Employee. Encouraging results have con- 
vinced more and more managers of the value of giving a great 
deal of thought to the adjustment of employees who have dif- 
ficulty in performing adequately. Edwin C. Nevis. Machine 
Design, v. 31, Oct. 29, 1959, p. 134. 


2311 Steel Industry Management Training. Residential 
College Established at Ashorne Hill. New college has been 
established by the British Iron and Steel Federation, giving 
courses in management training. Metallurgia, v. 60, Aug. 1959, 
p. 51-53. 


2312 A Method of Fixing Desirable Stock Levels, and of 
Stock Control. R. H. Collcutt, J. Banbury, R. G. Massey, and 
R. A. Ward. Operational Research Quarterly, v. 10, no. 2, 
June 1959, p. 81-95. 


2313 The Evaluation of Possible Alternative Forging Tech- 
niques. Describes the early stages of a long-term operational 
research project which is concerned with increasing the ef- 
ficiency of the forging industry. J. Banbury and J. V. Chelsom. 
Operational home Quarterly, v. 10, no. 2, June 1959, p. 
96-104. 


2314* On the Application of Dynamic Programming to 
a Class of Implicit Variational Problems. Richard Bellman 
and John M. Richardson. Quarterly of Applied Mathematics, 
v. 17, no. 3, Oct. 1959, p. 231-236. 


2315 Selecting, Planning, and Managing Office Space. A 
guide for those concerned with selecting, planning, and 
managing office space to sound answers to questions which bear 
importantly on their responsibilities. It offers guidance to top 
management and is designed to aid the operating management 
vested with executive responsibility tor selecting, planning, and 
managing office space. It will help the staff specialists who must 
analyze ies of office work, study interoffice communications, 
compare the virtues of a variety of furnishings, and otherwise 
develop ways to improve office layouts and facilities. Beryl 
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Robichaud. 361 pp. 1958. McGraw-Hill Book Co., Inc., New 
York. (HF5547 R55s) 


2316 How to Keep Good Men From Quitting. This is the 
second article on the manpower shortage and how to meet jt 
Steel, v. 145, Nov. 2, 1959, p. 49 + 2 pages. 


2317 Can Profit Sharing Help? Discusses improvements jp 
labor’s attitude when profit sharing is inaugurated. Also notes 
possible disadvantages. Steel, v. 145, Nov. 9, 1959, p. 110-11]. 


2318 Systems and Procedures. A Handbook for Business 
and Industry. Brings together information on the varioys 
system and procedure techniques—such as work measurement 
forms control, and systems analysis—into a single, comprehen. 
sive volume that can be used as a ready reference guide by 
readers interested in acquiring a general knowledge of the 
subject. Vietor Lazarro, editor. 464 pp. 1959. Prentice-Hall, 
Englewood Cliffs, N. J. (HF5547 L45s) 


2319 Yardsticks for Industrial Research. The Evaluation 
of Research and Development Output. Investigates the tech- 
nical and economic evaluation of research and development out- 
put in profit-motivated enterprises in the United States. In 
presenting in an organized fashion the major themes of current 
thought about research evaluation, the book describes the tech- 
niques now used by industry. James Brian Quinn. 224 pp. 


1959. The Ronald Press Co., New York. (T175 Q44y) 


ORE AND MATERIALS BENEFICIATION 


2320* Tracer Methods as Applied to Mining and Metal. 
lurgical Recovery Problems. G. C. Amstutz and R. J. Chico, 
Canadian Mining Journal, v. 80, Oct. 1959, p. 92-95. 


2321 Selectivity Factors in Flotation. The collector-solid 
affinity, the collector-coated surface, the distribution of the 
collector, the physical nature of mineral particles are discussed, 
M. G. Fleming. Chemistry & Industry, 1959, no. 40, Oct. 8, p. 
1230-1238. 


2322 How Salzgitter Brown lron Ore Is Upgraded to Blast 
Furnace Feed. The plant consists of three units—the primary 
wet concentrating plant in which the 150-mm mine-run ore is 
reduced to 80-mm plant feed; sink-float plant with cone 
separator vessel and cyclone separation for respectively treating 
the plus 8-mm material and minus 8-mm to 3-mm material; and 
the slime treatment plant in which iron values contained in ma- 
terial of 250 to 20 micron size are recovered. John B. Hutt. 
Engineering and Mining Journal, vy. 160, Nov. 1959, p. 86-92. 


2323 Manganese Responds to Dithionate. Finely ground Ma 
ore is suspended in calcium dithionate (CaS,O,) solution and 
leached by agitation with dilute SO. gas. The MnO. is dissolved 
as manganous dithionate and sulfate with the formation of 
some sulfuric acid. In the presence of excess calcium di- 
thionate, the sulfates formed during leaching are precipitated 
in the pulp as calcium sulfate, with formation of manganese 
dithionate and dithionic acid. Engineering and Mining Journal, 
v. 160, Nov. 1959, p. 96-98. 


2324 Updraft Sintering of Lead Concentrates. A survey of 
improvements wrought by substituting updraft for downdraft 
sintering of lead concentrates. This technique is in one case 
being used to produce sulfurous gases for acid production, and 
in the second to produce sinter for Lurgi’s roast-reaction lead- 
smelting process. H. B. Wendeborn, M. O. Peucker, and WV. 
P. Massion, Journal of Metals, y. 11, Nov. 1959, p. 748-751. 


2325* The Avoca Enterprise. 1V. Describes the 4,000 tons 
per day concentrator and milling methods in use. I. R. Corey. 
Mine iA Quarry Engineering, v. 25, Oct. 1959, p. 426-436. 

2326* The Importance of Electrokinetics in Mineral Flota- 


tion. S. C. Sun and G. Purcell. Mineral Industries, v. 29, no. |, 
Oct. 1959, p. 1-5. 


2327 Self-Fluxing Sinter. Thomas E. Ban, Charles D. 
Thompson, and Charles A. Czako. Mining Engineering, v. U1, 
Oct. 1959, p. 1015-1021. 
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2328 Factors Affecting the Cleaning of Fine Coals by the 
Convertol Process. Optimum pulp density ranges from 15 to 
30% solids, depending on the oil used. The optimum time for 
ase inversion at 11,000 rpm is 1 to 2 min. Optimum inverter 
is 5000 to 7000 rpm. Shiou-Chuan Sun and W. L. Me- 
Morris, H11. Mining Engineering, v. 11, Nov. 1959, p. 


1151-1156. 


2329" New Plant Recovers Tungsten, Tin, and Pyrite 
From Moly Flotation Tailing. Snell CG. Burk. Mining World, 
y. 21, no. 12, Nov. 1959, p. 38-43. 


2330* Ammonia Leaching of Low Zine Carbonate Ores. 
Highest leaching efficiencies (up to 90%) were obtained with 
high Zn ores, but leaching efficiencies of low Zn ores were in 
general considerably lower, sometimes amounting to only a few 
per cent. Although in case of lean carbonate ores high leaching 
efficiencies (50% to 70%) were sometimes obtained. There are 
no industrial scale perspectives of ammonia leaching of raw 
Polish ores by reason of different leaching efficiencies of in- 
dividual samples of ore, difficult selection of raw materials, and 
poor economy of the process. (In Polish.) Zastosowanie amoni- 
akalnej metody tugowania do przerébki krajowych rud galmano- 
wych o niskiej zawartosci cynku. W. Wazewska-Riesenkam pf}. 
Prace Instytutow Hutniczych, 1959, no. 3, p. 119-126. 


2331* Development of a Resin-in-Pulp Process for the 
Extraction of Uranium From Acid-Leached Pulps. Resin and 
pulp are separated by the sink-float principle. F. O. Read. South 
African Institute of Mining and Metallurgy, Journal, v. 60, no. 
3, Oct. 1959, p. 105-125. 


2332 «=Liquid-Liquid Extraction of Cerium. Describes the 
tri-n-butyl phosphate extraction of Ce(IV) from a sulfate leach 
liquor prepared from a bastnasite concentrate as well as from 
pure ceric nitrate solutions. D. 4. Douglass and D. J. Bauer. 
U. §. Bureau of Mines Report of Investigations 5513, 1959, 27 
pp. (TN21 Un3r Vis.) 


2333 «~Extraction of Yttrium and Rare-Earth Elements 
From a Euxenite Carbonate Residue. Van E. Shaw. Donald 
J. Bauer, and John M. Gomes. U.S. Bureau of Mines Report 
of Investigations 5521, 1959, 15 pp. (TN21 Un3r Vis.) 


2334 Separation of Rare-Earth Elements in Bastnasite by 
lon Exchange. Study of ion-exchange resin crosslinkage and 
eluant flow rate, resin-bed shape, and addition of separating 
ions was undertaken to determine their effect on the separation 
eficiency of ion-exchange on bastnasite-rare-earth elements. Re- 
sults show that 12% divinylbenzene (DVB) crosslinkage resin 
is detrimental to separation efficiency at flow rates over 2 to 
5 ml./min./sq.cm.; whereas, separation with 4% DVB cross- 
linkage resin is relatively unaffected by flow rates between 2 
and 10 ml./min./sq.cm. R. E. Lindstrom. U. S. Bureau of 
Mines Report of Investigations, 5523, 1959, 16 pp. (TN21 
Un3r Vis. ) 


2335°* New Ore Preparation Plant. A British installation 
designed to handle 25,000 to 30,000 tons of iron ore per week. 
Water and Water Engineering, v. 63, Oct. 1959, p. 460-462. 


PHYSICS 


2336* The Roentgenographic Slit Methods. A survey and 
analysis of procedures based on the use of a narrow bundle of 
roentgen rays (scanography). Pekka Wuorinen. Acta Ra- 
diologica (Supplementum 177), 1959, 88 pp. 


2337 Analytical and Canonical Formalism in Physics. 
André Mercier. 222 pp. 1959. Interscience Publishers, New 
York. (QC20 M53a) 


2338 An Approach to Modern Physics. Includes sections 
on the quantum theory, structure of the atom, structure of the 
nucleus, applications on nuclear energy, and uncertainty. E. 
N. Da C. Andrade. 2nd Ed. Rev. 254 pp. 1959. G. Bell and 
Sons, London. (QC23 An24a2) 


2339 Basie Physics of Atoms and Molecules. The funda- 
mental concepts of quantum physics are presented and it is the 
aim of the book to give a qualitative picture of the properties 
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of atoms rather than to teach how to calculate the solutions of 
quantum mechanical problems. U. Fano and L. Fano, 414 pp. 
1959. John Wiley & Sons, New York. (QC173 F21lb) 


2340 A Guided Tour Through Space and Time. Eva 
Fenyo. 181 pp. 1959. Prentice-Hall, Englewood Cliffs, N. J. 


(QC6 F36g) 


2341* A Thermoluminescence Phenomenon Capable of 
Regeneration Without Radiation. Clay mineral specimens 
were heated in a vacuum and in different gas atmospheres such 
as air, O, Ni, Ar, He, and CO.; the glow curves and the 
cooling luminous curves were measured. N., Ar and He intensify 
the effects as compared with air; O. and CO, decrease them. 
Variations in the gas pressure have different effects on the total 
amount of emitted light. (In German.) Eine Strahlungslos Re- 
generierbare Thermoluminiszenz-Erscheinung. N. Grégler and 
H. Stauffer. Helvetica Physica Acta, vy. 32, no. 4, 1959, p. 
284-286. 


2342* Magnetogalvanism and Superconduction. It is shown 
that a very low resistivity thermodynamically implies a very low 
Hall tension effect, irrespective of any particular mechanism, 
and that this result can be extended to superconduction in spite 
of the very different current distributions. (In French.) Mag- 
nétogalvanisme et superconduction. Alb. Perrier. Helvetica 
Physica Acta, v. 32, no. 4, 1959, p. 303-306. 


2343* Comparison and Evaluation of Cesium Atomic 
Beam Frequency Standards. Cesium atomic beam frequency 
standards of different design have been compared, and the prin- 
cipal sources of errors in these devices have been studied. The 
unresolved discrepancy found between the standards was about 
2 parts in 10'*. The characteristics of the standard, sources of 
errors, and the details of the comparison tests are discussed. 
J. Holloway, et al. 1.R.E. Fresieatieen, v. 47, Oct. 1959, p. 
1730-1736. 


2344 = Helical Flow of General Fluids. The problem is solved 
making no special constitutive assumptions other than incom- 
pressibility. Shown that from a knowledge of the rheologists’ 
viscosity function one can calculate the dependence of the 
velocity field in helical flow on the geometry and applied forces. 
The complete stress distribution (including normal stresses ) 
may be calculated from a knowledge of three basic material 
functions which can be determined from an experimental study 
of simple shearing flow. Bernard D. Coleman and Walter 
Noll. Journal of Applied Physics, v. 30, Oct. 1959, p. 1508-1512. 


2345 Characteristics of UC, ZrC, and (Zr€) (UC) as 
Thermionic Emitters. Uranium carbide is found to have the 
property of high thermionic emission in the observed tempera- 
ture range from 1400 to 1800 K. The parameters of the Rich- 
ardson equation which can be used to fit the data are A 
7.3x10° amp/cm® (°K)* and @ = 4.57 v. A solid solution form 
of uranium carbide and zirconium carbide gives substantially 
the same thermionic emission as uranium carbide, and for 
other reasons appears to be the more useful emitter. R. W. 
Pidd, et al. Journal of Applied Physics, v. 30, Oct. 1959, p. 
1575-1578. 


2346* Experimental Verification of the Theoretical Dis- 
tribution of the Intensity of Magnetization Along a Cylin- 
der. The experimental verification of the distribution of the 
intensity of magnetization along a cylinder when \ 50, 
x = 5 and x = 15 does not coincide with the theoretical 
determination by Wiirschmidt due to the fact that this author, 
with the first four coefficients, describes the distribution as a 
factor of 1 between x = 1 and x = «&. A satisfactory approxi- 
mation in this case is expected only with high x values. (In 
Russian.) Eksperimental’naia proverka teoreticheskogo raspre- 
deleniia namagnichennosti vdol” tsilindra. G. Grinberg. Latvijas 
PSR Zinaétnu Akademijas Vestis, 1959, no. 9, p. 85-90. 


2347* Some Positive Column Characteristics of Gas Dis- 
charge at Low Pressure and High Discharge Current Den- 
sities. The interferrometric measurements of the dependence 
of the directed velocities of ions upon gas pressure under 
these conditions were made. The decrease of normal atomic 
concentrations at the discharge axis with the rising current 
density and their increase at the tube wall were found. (In 
Russian.) O nekotorykh kharakteristikakh polozhitel’nogo stolba 
razriada pri nizkikh davleniiakh i bol’shikh plotnostiakh razriad- 
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nogo toka. V. M. Zakharova and Iu. M. Kagan. Leningrad. 
Universitet. Vestnik, v. 14, no. 16, 1959, p. 44-48. 


2348 Mechanical Oscillation Theory. II. Multiple Oscil- 
lators. Contains such topics as the Fourier analysis of a given 
periodic function, the composition of a function curve from 
given members of the Fourier series, coupled oscillations, free 
and forced, undulatory motion, oscillations of a cord, longitu- 
dinal or length waves, surface waves. (In German.) Mechan- 
ische Schwingungslehre. II. Mehrfache Schwinger. Max 
Schuler. 2nd Ed. 150 pp. 1959. Akademische Verlagsgesell- 
schaft Geest & Portig K.-G, Leipzig, Germany. (QA935 
Sch81m2) 


2349* Diffusion Coefficients of Gases From the Rate of 
Approach to the Steady State in Thermal Diffusion. The 
rate of approach to the steady state in a convection-free two- 
bulb thermal diffusion experiment is treated in a more rigorous 
manner than previously available. The final results are of the 
same form as in the original simplified Jones and Furry treat- 
ment, but the parameters are now interpreted somewhat dif- 
ferently and a new correction term appears. Application to 
Nettley’s measurements on H.-N: mixtures removes an apparent 
discrepancy with the kinetic theory prediction of the com- 
position dependence of the diffusion coefficient for this system. 
S. C. Saxena and E, A. Mason. Molecular Physics, v. 2, no. 3, 
July 1959, p. 264-270. 


2350* Design of Alternating Gradient Quadrupole Lenses. 
A graphical method is described by means of which it is pos- 
sible to design quadrupole lenses where locations of object 
and image are given. It is shown that similar procedures would 
be valid in the para-axial (Gauss) approximation, when applied 
to electron optical devices of any kind. Jorge Rosenblatt. 
Nuclear Instruments and Methods, v. 5, Sept. 1959, p. 152-155. 


2351 Fluorescence and Gray Content of Surface Colors. 
For a color of a given dominant wavelength there is a locus 
lying wholly within this space along which lie colors that do 
not appear to contain gray. If luminance or purity is increased 
above a point on this line, the sample takes on the appearance 
characteristic of a fluorescent material. If either is decreased 
below a point on this line, the color is perceived as having a 
gray component added to the purely chromatic component 
in increasing amounts until at p. = O, there is no chromatic 
component perception of the color or at low values of V the 
sample appears black. Above a point somewhat higher than 
surround luminance, the appearance of fluorescence ceases and 
the surface mode changes to the illuminant mode, the satura- 
tion of the perceived color decreasing with increasing luminance 
above this point. Ralph M. Evans. Optical Society of America, 
Journal, v. 49, Nov. 1959, p. 1049-1059. 


2352 Atomic Energy Levels and Spectra of Neutral and 
Singly Ionized Phosphorus (PI and PII). The spectrum of 
a hollow-cathode discharge in a mixture of P vapor and He 
has been photographed and measured from 500-10,000 A. This 
source gave new = of PII and a much more complete PI 
spectrum than has hitherto been observed. The PII spectrum 
of 401 lines is essentially classified by combinations of 38 even 
and 54 odd levels. Thirty-six of these levels are new, and 29 
previously listed levels have been rejected. The configurations 
are in g agreement with first-order Russell-Saunders theory. 
William C. Martin. Optical Society of America, Journal, v. 
49, Nov. 1959, p. 1071-1085. 


2353 Optical Aberration Coefficients. V. On the Quality 
of Predicted Displacements. Al! the primary, secondary, and 
tertiary aberration coefficients, and the coefficient of quaternary 
spherical aberration are given for two further systems, viz. (1) 
a wide angle objective operating at an aperture of f/4.5 and 
over a field of 70°; and (2) an objective operating at an 
aperture of f/2.3 over a field of 40°. A number of diagrams 
compare the predicted displacements, relative to the ideal 
image point, of the intersection points with the ideal image 
plane of certain selected (a) tangential pencils, (1) sagittal 
pencils, and (c) general skew pencils of rays, with the actual 
displacements as obtained from trigonometrical traces. H. A. 
Buchdahl. Optical Society of America, Journal, y. 49, Nov. 
1959, p. 1113-1121. 


2354 The Isolated and Adiabatic Susceptibilities of Large 
Systems. The derivation of the equivalence of xis and xs 
is given for single crystals for all directions of the external 
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field with respect to the crystal axes and for all values of 9 
whereas the ratio x is : xs = 4 : 5. For a certain class of smal} 
systems, refers to powders only and to large values of H. } 
is shown that in the case of large H there is always a freque 
interval in which the high-frequency susceptibility of a powder 
has the value of xis, though the single crystals in a powder 
are expected to be much larger than those systems for which 
the computation given in that paper is correct. W. J. Caspers, 
Physica, v. 25, Aug. 1959, p. 645-658. 


2355 The Ruijgrok-Van Hove Model of Field Theory jn 
Terms of “Dressed” Operators. A “dressing” transformation 
for the Ruijgrok-Van Hove model of field theory is given. By 
means of this transformation the Hamiltonian is expressed jp 
terms of “dressed” operators only. The solution of the eigen. 
value problem is given for one meson present in addition to 
the dressed nucleon. A ghost state with negative norm as well 
as a bound state with positive norm are found, both belonging 
to the same energy value. A detailed discussion of the metric 
in Hilbert space is given. It is shown that the “bare” particle 
representation is not adequate to describe the system con- 
: ered. Jan Lopuszanski. Physica, v. 25, Sept. 1959, p. 745. 
64. 


2356 Theory of Multiple Scattering: Second Born Ap- 
proximation and Corrections to Moliére’s Work. The cor. 
rect expression of Dalitz is used for the single-scattering cross 
section of a relativistic Dirac particle by a screened atomic 
field up to the second Born approximation. It is found that 
the effect of the deviation from the first Born approximation 
on the screening angle is much smaller than Moliére’s expres- 
sion for this quantity would lead one to believe. This is so 
because the deviation from the first Born approximation js 
very small at the small angles that go into the definition of 
the screening angle. It is shown that in a consistent treatment 
of terms of various orders in a:, there exist additional terms 
of order zZ/137 in the distribution function. These terms, 
which represent the second Born approximation, become im- 
portant at large angles. Calculations have been carried out for 
the scattering of 15.6-Mev. electrons by Au and Be. B. P, 
Nigam, M. K. Sundaresan, and Ta-You Wu. Physical Review, 
v. 115, 2nd ser., no. 3, Aug. 1, 1959, p. 491-502. 


2357 Dissipation of Currents in Ionized Media. The fastest 
stable drift is calculated (drift energy 0.9kT) and the energy 
of a faster drift is found to be dissipated into instabilities 
within, typically, 30 plasma periods. The growth of a local 
disturbance in this process is shown to take place without 
effective propagation. The “turbulent” flow pattern created, 
eventually, under nonlinear conditions is calculated numerically, 
demonstrating the tendency towards randomization of the 
initial drift energy. The effect stops “runaway” in about 100 
plasma periods after which there is “heating” by “collective 
collisions” instead. O. Buneman. Physical Review, v. 115, 2nd 
ser., no. 3, Aug. 1, 1959, p. 503-517. 


2358 Optical Properties of Activated and Unactivated 
Hexagonal ZnS Single Crystals. Single crystals of hexagonal 
ZnS, unactivated and activated with Cu, Al, or Mn, have 
been examined. The polarization effects in the transmission 
spectrum of unactivated ZnS were measured further into the 
fundamental absorption than were previously measured. The 
wavelength Poa tome and the polarization of the excitation 
and fluorescence spectra of the activated and unactivated 
crystals were measured at room temperature and at 77 K. The 
excitation spectra showed an agreement with the selection rule 
at the edge of the fundamental absorption, but there was a 
reversal of the selection rule deep in the absorption region. 
Speculations are made on the reversal of the polarization deep 
in the fundamental absorption and on the symmetry and the 
nature of the sites causing the various fluorescence bands. 
S. P. Keller and G. D. Pettit. Physical Review, v. 115, 2nd 
ser., no. 3, Aug. 1, 1959, p. 526-536. 


2359 Formal Theory of Scattering in the Quantum Field 
Theory. The advantages of the exponential form of the trans- 
formation function are exploited. Shows how to define the 
representation in which all effects of the self-field of physical 
particles on themselves are eliminated while the remainder is 
presented in the form of an effective velocity-dependent poten- 
tial among them. Smio Tani. Physical Review, vy. 115, 
ser., no. 3, Aug. 1, 1959, p. 711-720. 
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Euclidean Quantum Electrodynamics. Quantum elec- 
odynamics is transcribed into a Euclidean metric. Some prop- 
aties of anticommuting matrices are discussed in relation 
to this metric transformation. Differential operator realizations 
and some other benefits of a canonical variable description are 
exhibited. Julian Schwinger. Physical Review, v. 115, 2nd 
gr. no. 3, Aug. 1, 1959, p. 721-731. 

2361 Energy Levels of a Bose-Einstein System of Particles 
With Attractive Interactions. An N-body Bose-Einstein sys- 
tem of particles with long-range attraction and hard-sphere 

ulsion between particles is considered. The results show 
that the system can possess an N-body bound state, which has 
an equilibrium density and negative energy, and that the 
interactions can be saturating. Excited states are also consid- 
ered. The formula for the general excited energy levels suggests 
that thermodynamically the system may have a “gas” phase 
and two “liquid” phases, the transition between the two “liquid” 
phases being the analog of the Bose-Einstein condensation of 
the ideal gas. Kerson Huang. Physical Review, v. 115, 2nd 
vr, no. 4, Aug. 15, 1959, p. 765-777. 


2362 Analytic Properties of Bloch Waves and Wannier 
Functions. The one-dimensional Schrédinger equation with a 
periodic and symmetric potential is considered, under the 
assumption that the energy bands do not intersect. The Bloch 
waves, Wn, x, and energy bands, Ey, x, are studied as functions 
of the complex variable, k. A simple procedure is described 
for locating the branch points. Application is made to the power 
series and Fourier series developments of these functions. It 
is shown that for each band there exists one and only one 
Wannier function which is real, symmetric or antisymmetric 
under an appropriate reflection, and falling off exponentially 
with distance. The rate of falloff is determined by the distance 
of the branch points k’ from the real axis. W. Kohn. Physical 
Review, v. 115, 2nd ser., no. 4, Aug. 15, 1959, p. 809-821. 


2363 «Statistical Mechanical Theory of a Random Ferro- 
magnetic System. The behavior of solid solutions of para- 
magnetic impurities which are exchange-coupled in a nonmag- 
netic substrate turns out to yield a considerable body of 
information with regard to the nature of the exchange coupling, 
as well as detailed temperature dependence of the spin system. 
Presents a rigorous expansion of the mean free energy averaged 
over random sites. It is shown that a ferromagnetic phase 
transition does occur. The Curie point is given as a function 
of concentration for the case of weak dilution in an implicit 
power series form. R. Brout. Physical Review, v. 115, 2nd 
ser, no. 4, Aug. 15, 1959, p. 824-835. 


2364* On the Screening of Impurity Potential by Con- 
duction Electrons. A detailed investigation is made on self- 
consistent impurity potential in a charge cloud of conduction 
dectrons. It is shown first that the Thomas-Fermi method can 
be used so as to include a certain correlation effect between 
the conduction electrons which is ignored in customary 
theories. The same problem is then treated by the method of 
Nakajima and Bardeen and Pines and it is shown that it leads 
to essentially the same result as that obtained by the Thomas- 
Fermi method. Neborn Takimoto. Physical Society of Japan, 
Journal, v. 14, Sept. 1959, p. 1142-1158. 


2365 Measurement of Plasma Temperature and Electron 
Density. This investigation aims at measuring the temperature 
of the plasma obtained by passing condensed discharge through 
a Geisler tube containing neon. The wave-length of Ne I 
\5852 emitted from condensed discharge was compared with 
that of the same line emitted from arc discharge, the com- 
parison being made with a Fabrv-Perot etalon. Red shift of 
the line by spark discharge was detected. Kiveshi Murakawa 
and Shizuyo Mizuno-Hashimoto. Physical Society of Japan, 
Journal, v. 14, Sept. 1959, p. 1235-1242. 


2366 Principles of Optics. Electromagnetic theory of pro- 

Pagation, interference and diffraction of light. Max Born and 

ce 803 pp. 1959. Pergamon Press, New York. (QC372 
p 


2367 Progress in Cryogenics. K. Mendelssohn. editor. v. 
1 259 pp. 1959. Academic Press, New York. (QC278 P94 Vis. ) 
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2368* Giant Cluster Expansion Theory and Its pee 
tion to High Temperature Plasma. The conventional virial 
expansion of thermodynamic functions is converted into a new 
expansion scheme. The new method is particularly suitable 
to dealing with the interaction of long-range character, such 
as Coulomb potential, since it suffers from no divergence 
difficulties contrary to the conventiona] one. As an application 
of the method, the equilibrium properties of high-temperature 
plasma is studied and the term of next higher orders than 
the Debye-Hiickel limiting law is obtained exactly. Ryuzo Abe. 
Progress of Theoretical Physics, v. 22, no. 2, Aug. 1959, p. 
213-226. 


2369 Recent Research in Molecular Beams. Deals with 
current research on specific problems, review papers covering 
broader areas, and an attempt to describe the early history 
of molecular beam research in certain laboratories. Immanuel 
Estermann, editor. 190 pp. 1959. Academic Press, New York. 
(QC173 Es85r) 


2370 Hall Effect Measurement in Semiconductor Rings. 
The Hall effect can be measured in a ring-shaped sample placed 
in an alternating magnetic field normal to the plane of the 
ring. The resultant circular electric field produces a current 
around the ring proportional to the time derivative of the 
magnetic field. This current interacts with the magnetic field, 
establishing a Hall voltage between the inner and outer radii 
of the annulus. Robert G. Pohl. Review of Scientific Instru- 
ments, v. 30, Sept. 1959, p. 783-786. 


2371 Small Magnetic Field Mapping Probes of Thin 
Semiconducting Films. The Hal! effect in thin semiconducting 
films has been employed to produce a magnetic field mapping 
probe of very small active area. Germanium probes havin 
active areas of approximately 10 square microns were foun 
to have a sensitivity of approximately 100 oe. Results obtained 
on thin InSb films indicate small area probes of this material 
should be sensitive to fields smaller than five oersteds. John 
W. Buttrey. Review of Scientific Instruments, v. 30, Sept. 
1959, p. 815-817. 


2372 Electronic Dodging of Electron Diffraction and 
Electron Microscope Pictures. The detail contrast can be 
enhanced with the aid of a recently developed electronic 
dodging apparatus called Logetron. The function of this device 
is aaies and its application in electron microscopy and 
electron diffraction is shown on a few selected examples. 
R. Thun, G. Hass, and D. R. Craig. Review of Scientific 
Instruments, v. 30, Oct. 1959, p. 913-915. 


2373 Internal Rotation and Microwave Spectroscopy. 
Chun C. Lin and Jerome D. Swalen. Reviews of Modern 
Physics, v. 31, no. 4, Oct. 1959, p. 841-892. 


2374 Review of High-Temperature Rotating-Plasma Ex- 
periments. Three experiments are U. S., one Russian. John 
M. Wilcox. Reviews of Modern Physics, v. 31, no. 4, Oct. 
1959, p. 1045-1051. 


2375* Etalon Interference Filter for Apparatus Used in 
Measuring the Temperatures of Flames. Sodium is intro- 
duced in the flame and, by means of two photoelectric cells, 
a simultaneous measurement is made of the light flux emitted 
by the flame itself and of the flux coming from a standard 
source and passing through the flame. The temperature is 
given at all times by a balance of both fluxes. A monochromator 
consisting of an assembly of Fabry-Perot interferometers is 
shown to feature altogether the maximum luminosity and the 
minimum over-all dimensions: one or two Fabry-Perot étalons 
placed in air have been combined with an interference filter 
and inserted between two collimators. (In French.) Filtre a 
étalon interférentiel pour appareil de mesure de températures 
de flammes. Claude Véret. Revue d'Optique Théorique et 
Instrumentale, v. 38, no. 7, July 1959, p. 317-344. 


2376 On the Physical Consequences of a General Excess 
of Charge. The possibility of a general excess of charge in 
the universe is proposed. If such exists, even to the extent 
of only 2 parts in 10°*, sufficiently powerful electric forces 
result to produce the observed expansion of the universe on 
the basis of Newtonian mechanics. If the excess occurs as a 
slight difference in magnitude of the proton and electron 
charges, the hypothesis may be on the verge of what could 
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be established by experiment. R. A. Lyttleton and H. Bondi. 
Royal Society, Proceedings, vy. 252, ser. A, Sept. 29, 1959, 
p. 313-333. 


2377* The Problem of the Scattering of Charge Carriers 
at Impurity Centers. The problem of the scattering of charge 
carriers at ionized impurity atoms in semiconductors at low 
temperatures is discussed. The variational method of phase 
calculation is used for finding the effective scattering cross 
sections. Expressions are derived for the relaxation time and 
the mobility of the carriers in the case of repelling and attract- 
ing potentials. It has been found that the Ramsauer-Townshend 
and resonance-scattering effects may be observed in semi- 
conductors. Yu. V. Gulyaev. Soviet Physics—Solid State (Cover- 
to-cover translation of Fizika Tverdogo Tela), v. 1, Mar. 1959, 
p. 381-389. 


2378* Tables of Interatomic Distances and Configuration 
in Molecules and Ions. Includes information obtained by 
spectroscopy (including nuclear magnetic resonance studies ), 
by electron diffraction, by neutron diffraction, and by X-ray 
diffraction about: (1) Interatomic distances and bond angles. 
(a) In gaseous molecules. Results for gaseous radicals, both 
charged and uncharged, e.g. [NO] -++- and GeH, are included. 
(b) In molecules occurring in the solid state, e.g. naphthalene. 
(c) In complex ions occurring in the solid, e.g. [SO,]. (2) 
Interatomic distances in crystals for pairs of simple ions which 
have been observed and reported as molecules or as ion-pairs 
in the vapor, e.g. NaCl. (3) Interatomic distances in adaman- 
tine lattices when these are of interest for comparison with 
distances found in simpler molecules, e.g. the C-C distances 
in diamond or in graphite. (4) Interatomic distances in the 
metals. Sections individually paged. 1958. The Chemical So- 
ciety, London. (QD65 C42 Ref.) 


2379 Turning Points in Physics. A series of lectures given 
at Oxford University in Trinity Term, 1958. 192 pp. 1959. 
Interscience Publishers, New York. (QC7 T86) 


2380 Communication by Particle Beams. It is shown that 
the use of particle beams is impractical for communications, 
whether the particles are charged or uncharged, and whether 
evaluation is based on generation, transmission, or detection. 
William M. Preston. U. S. Air Force, Cambridge Research 
Center. AFCRC-TR-59-189, Sept. 1959, 20 pp. (TK7800 
Un3.12b Contin. ) 


2381 Heat Transfer in Condensation and Boiling. Pre- 
sents the basic principles of heat exchange during a change 
in state and practical data dealing with heat transfer in 
condensation and boiling. Separate chapters on the different 
kinds of boiling, and on certain aspects of the hydrodynamics 
of vapor-liquid mixtures. S. S. Kutateladze. (Translated from 
the Russian by S. J. Rimshaw.) U. S. Atomic Energy Com- 
mission, AEC-tr-3770, (2nd Ed., Rev.), 1959, 207 pp. ( UF 767 
Un3.lae Contin. ) 


2382 Optical Spectra Excited in the Noble Gases at High 
Pressures by Polonium Alpha Particles. The atomic spectra 
observed in the pure noble gases are interpreted through the 
dominant processes of direct excitation by a and electron im- 
pact, trapping of vacuum ultraviolet resonance radiation, and 
excitation transfer effects resulting from two-body collisions 
with ground state atoms. The pressure dependence of He line 
intensities may be explained with transfer cross-sections that 
are in reasonable agreement with earlier measurements by 
Maurer and Wolf. William R. Bennett, Jr. U. S. Atomic 
Energy Commission, CU-195, May 20, 1959, 77 pp. ( UF767 
Un3.lcu Contin. ) 


2383 Roughening of Heat Transfer Surfaces as a Method 
of Increasing the Heat Flux at Burnout. Progress Report 
No. 1. The heat flux at burnout for rough surfaces that are 
cooled by forced flow of water in annuli was shown exper- 
imentally to be at least 50 to 100% greater than for smooth 
surfaces at the same coolant velocity, temperature, and pressure. 
By roughening the heat-transfer surface of a fuel assembly 
and by increasing the size of the coolant passages, a net gain 
of as much as 80% in heat flux at burnout may be realized 
without increasing the power required to pump the coolant 
through the assembly. William S. Durant and Samuel 
Mirshak. U. S. Atomic Energy Commission, DP-380, July 
1959, 20 pp. ( UF767 Un3.ldp Contin.) 
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2384 A Method of Determining the Thermal Conduetiyiy 
of Incandescent Solids. The method involves three-dimep. 
sional heat flow in a cylindrical rod of finite length which is 
subjected to a constant heat flux at one end. The bounday 
conditions allow heat to flow into one end of the sample by 
conduction and to flow out of the sample by radiation from 
the other end and sides. These boundary conditions are Satisfied 
in practice by supporting the sample with one end contacting 
a hot W filament. Heat loss by conduction and convection js 
minimized by heating the sample in an evacuated chamber 
B. B. Brenden and H. W. Newkirk. U.S. Atomic Energy 
Commission, HW-59574, Mar. 9, 1959, 45 pp. (UFT67 
Un3.lhw Contin. ) 


2385 Lamb Waves at Ultrasonic Frequencies. A theory 
formulated in 1916 by Horace Lamb predicting that plates 
may vibrate up to an infinite number of modes is confirmed 
by a method described. The theory is extended to correlate 
experimental observations. Equations are developed relating 
phase velocity to frequency and plate thickness in terms of 
longitudinal and shear wave velocity. D. C. Worlton. U. § 
Atomic Energy Commission, H1W-60662, June 9, 1959, 62 pp. 
( UF767 Un3.lhw Contin. ) 


2386 An Improved Vernier Chronotron. A multichannel 
time-interval analyzer with digital output for use in the nano. 
second (10°° sec) region. The improved version has much 
greater channel width stability. Time resolution of a complete 
time-of-flight system is about 6 x 10°'° seconds. J. T. Russell, 
U. S. Atomic Energy Commission, HW-61163, July 20, 1959, 
25 pp. (UF767 Un3.lhw Contin. ) 


2387 Quarterly Status Report of the LASL Plasma Ther. 
mocouple Development Program for Period Ending Sep. 
tember 20, 1959. Samuel Glasstone. editor. U. S. Atomic 
Energy Commission, LAMS-2364, Sept. 20, 1959, 15 pp. 
( UF767 Un3.1La Contin. ) 


2388 Coherent Radiation From a Plasma. It is shown that 
a consequence of the so-called “collisionless Boltzmann equa- 
tion” or “Vlasov equation” is that the entropy of the electro- 
magnetic field as well as that of the plasma particles is a 
constant. This result is used to demonstrate that only com- 
pletely coherent radiation may be emitted by a plasma obeying 
the Vlasov equation. E. G. Harris and A. Simon. U’. §. Atomic 
Energy Commission, ORNL-2803, Oct. 7, 1959, 10 pp. ( UFT67 
U30 Contin. ) 


2389 Radial Eigenfunctions, Phase Shifts, Total Elastic, 
Differential Elastic, and Momentum Transfer Cross See- 
tions for Electrons Seattered From Oxygen and Nitrogen 
Atoms. Results of calculations concerning quantities referred 
to in the title are presented in a range of incident electron 
energies O = V = 625. Relatively accurate eigenfunctions can 
also, by interpolation, be constructed for energies other than 
those considered in this report. W. J. Byatt, F. O. Lane, Jr. 
and L. D. Watkins. U. S. Atomic Energy Commission, SC- 
4363(TR), Oct. 1959, 46 pp. (UF767 Un3.1se Contin.) 


2390 Experimental Study of Plasma Alfvén-Wave Prop- 
erties. Alfvén hydromagnetic waves are propagated through 
a cylindrical plasma. The wave velocity, attenuation, impedance, 
and energy transfer are studied. The theoretical equations pre- 
dict correctly the functional dependence of the velocity and 
attenuation, and from these quantities accurate measurements 
of plasma density and temperature can be obtained. John M. 
Wilcox, Forrest I. Boley, and Alan W. De Silva. U. S. 
Atomic Energy Commission, UCRL-8885, Aug. 27, 1959, 21 
pp. ( UF767 U3u Contin. ) 


2391 S-Wave K-N Scattering Amplitudes. We describe a 
simple graphical method to obtain the S-Wave K-N scattering 
amplitudes from experiment, and apply it to the most recent 
hydrogen bubble chamber data at 172 Mev/c K _ laboratory 
momentum. Ulrich Kruse and Michael Nauenberg. U. S. 
Atomic Energy Commission, UCRL-8888, Sept. 11, 1959, li 
pp. (UF767 U3u Contin. ) 


2392* <A Mass Spectroscope for High Vacuum Technic. 
A new type of tube for routine analysis in the electric field 
according to the transit time principle was reported. Under cer- 
tain conditions the resolving power was around 20 m/Am. In 
the pressure range above 10°° mm Hg, the mass spectrum can 
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be reproduced oscillographically in accordance with the net- 
work frequency. The upper limit of the measuring range was 
d 5-10° mm Hg. (In German.) Ein Massenspektroskop 
fir die Hochvakuumtechnik. Werner Tretner. Zeitschrift fiir 
Angewandte Physik, v. 11, no. 10, Oct. 1959, p. 395-399. 


2393* Numerical Calculation of the Potential Distribution 
in Jon Slit Lens Systems. 1. The potential distribution is 
calculated in an ion lens, consisting of three parallel collinear 
dits in three parallel electrodes. The slit system is supposed 
io be infinite in the direction of the slits, so the problem 
hecomes two dimensional in a plane perpendicular on the 
direction of the slits. In this plane the potential distribution 
is calculated by the method of conformal transformation. The 
Schwarz-Christoftel transformation is used to map conformally 
the region between the projections of the electrodes of the 
dit system. Formulae are given for the case of an ion lens 
consisting of slits in three parallel plates. A series expansion 
and an iteration method are developed to find the necessary 
parameters. A. J. H. Boerboom., Zeitschrift fiir Naturforschung, 
y. 4a, Sept. 1959, p. 809-816. 


2394* Caleulation of the lon Optical Properties of In- 
homogeneous Magnetic Sector Fields. Il. The Second 
Order Aberrations Outside the Median Plane. HI. Oblique 
Incidence and Exit at Curved Boundaries. H. Wachsmuth, 
4. J. H. Boerboom, and H. A, Tasman. Zeitschrift fiir 
Naturforschung, v. 14a, Sept. 1959, p. 818-827. 


2395* The Basic Condition of the Superconductor. The 
possibility of obtaining improved eigenfunctions of the reduced 
Bardeen-Cooper-Schrieffer-Hamiltonian by forming linear com- 
binations of the approximative BCS-functions was investigated. 
For the groundstate an admixture of states with two excited 
pairs is considered. This leads to a lowering of the groundstate 
by an amount 6 W which is independent of the volume and of 
the same order of magnitude as the energy-gap 2 e&. (In Ger- 
man.) Uber den Grundzustand des Supraleiters. Bernhard 
Mihlschlegel. Zeitschrift fiir Physik, v. 156, no. 3, 1959, p. 
235-247. 


2396" X-Ray Seattering in Matter of Irregular Structure. 
It is shown how small angle scattering can be used to get 
information on the gross structure of a medium with non- 
crystalline matter distribution. Explicit formulae are derived 
for the special case of a gel with hold structure, where X-ray 
analysis will be appropriate. (In German.) Réntgenstreuung in 
Kérpern mit regelloser Struktur. P. Debye. Zeitschrift fiir 
Physik, v. 156, no. 3, 1959, p. 256-264. 


2397* The Construction of a Magnetic Atomic-Beam- 
Resonance-Apparatus. A magnetic atomic-beam-resonance- 
apparatus is described which is being used in connection with 
an ionization-detector consisting of a mass-spectrometer with 
electron-bombardment ionizer. The total beam length is 127 
cm. All magnet-coils are mounted outside the vacuum-chamber. 
(In German.) Aufbau einer magnetischen Atomstrahlresonanz- 
apparatur. Dieter von Ehrenstein, Gerhard Fricke, and Peter 
Pietsch. Zeitschrift fiir Physik, v. 156, no. 3, 1959, p. 411-415. 


2398* The Examination of the Reciprocal Lattice of 
Single Crystals by Means of Kikuchi Patterns. For the in- 
vestigation of the whole reciprocal lattice, a series of reflection 
patterns is taken at different orientations of the specimen. 
Each group of Kikuchi bands belonging to a zone axis is used 
to locate the reciprocal lattice points in a section orthogonal 
to the respective zone axis. (In German.) Zur Untersuchung 
des reziproken Gitters von Einkristallen mit Hilfe von Kikuchi- 
Diagrammen. W. D. Riecke and Y. Sakaki. Zeitschrift fiir 
Physik, v. 156, no. 3, 1959, p. 534-554. 


See also: 2221 (radioluminescence); 2223 (heat transfer). 


PLASTICS 


2399* Polymerization and Copolymerization of N-Vinyl 
Compounds. V. Polymerization of Vinyl Succinimide. VI. 

ymerization of Vinyl Succinimide and Methyl Metha- 
erylate. (In Russian.) Polimerizatsiia i sopolimerizatsiia N-vinil’- 
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nykh soedinenil. V. Polimerizatsiia vinilsuktsinimida. A. F. 
Nikolaev, S. N. Ushakov, and I. G. Krasnosel’skaia. V1. 
Sovmestnaia polimerizatsiia vinilsuktsinimida i metilmetakrilata. 
A. F. Nikolaev, S. N. Ushakov, and R. B. Grinburg. Aka- 
demiia Nauk SSSR, Izvestiia, Otdelente Khimicheskikh Nauk, 
1959, no. 9, Sept., p. 1627-1635. 


2400 Properties of Polypropylene. Excellent mechanical 
and chemical properties, high deformation temperature of new 
plastic promise wide use in chemical processing equipment. 
C. E. Farnsworth and C. W. Virgin. Engineering 
Progress, v. 55, Nov. 1959, p. 166 + 2 pages. 


2401* The Diffusion of Water Into Plastics. In many 
applications of plastics the absorption of moisture and moisture 
permeation are important, e.g., the electronics industry in 
which certain switch parts are protected against water by a 
plastic coating. Moisture take-up can be quite satisfactorily 
determined by the classical diffusion theory. (In German.) Die 
Diffusion von Wasser in Kunststoffe. C. Jouwersma. Chemie- 
Ingenieur-Technik, v. 31, Oct. 1959, p. 652-658. 


2402* Viscometric Mean Molecular Weight Determination 
of Ethylene-Propylene Copolymers. The Flory-Stockmayer 
theory is applied to ethylene-propylene copolymers, in order 
to determine the K’ and a constants of the equation [y] = 
K’ M2 for different compositions. The constants Tecmo’ this 
way allow an approximate evaluation of the viscometric mole- 
cular weight M for this kind of copolymer. ‘In Italian) Valuta- 
zione del peso molecolare medio viscosimetrico di copolimeri 
etilene-propilene. G. Moraglio. Chimica e ['Industria, vy. 41, 
Oct. 1959, p. 984-987. 


2403* On the Preparation and the Properties of a Linear 
Polyester Obtained by Means of the Polycondensation of 
Ethylene Glycol and Ethylphosphoryl Dichloride. The poly- 
condensation of ethylphosphory! dichloride with ethylene glycol 
results in the formation of a linear polyelectrolyte of a mean 
molecular mass of about 8,000. (In French.) Sur la préparation 
et les propriétés d'un polyester linéaire obtenu par polycon- 
densation de léthyléne-glycol et du dichlorure d’éthylphos- 
phoryle. Jean-Pierre Vives, Jacques Navech, and Jean Petit. 
Comptes Rendus Hebdomadaires des Seances de l Academie 
des Sciences, v. 249, no. 9, Aug. 31, 1959, p. 922-924. 


2404* The Technology of Plastics for H. V. Engineering. 
The desire to use plastics comprising non-polar molecules for 
H. V. insulation can be satisfied only in rare cases. Therefore, 
synthetic materials with polar molecules, among which are 
thermosetting plastics, casting resins and many thermoplasts, 
are used in H. V. engineering. These facilitate solutions which 
cannot o_o be achieved with insulation composed of natural 
materials. The construction of the molecules in insulating ma- 
terials, especially in plastics, makes it possible to draw con- 
clusions as to their properties. (In German.) Technologie der 
Kunststoffe fiir die Hochspannungstechnik. Wilhelm Oburger. 
ETZ: Elektrotechnische Zeitschrift, v. 80, Ausgabe A, no. 20, 
Oct. 11, 1959, p. 682-688. 


2405 Block Polymers of Ethylene Oxide and Its Ana- 
logues With Styrene. Preparation of polystyrene containing 
hydroxylic groups on both ends. Properties of their Na salts 
and particularly their association in solution. Block polymers 
containing a middle block of polystyrene and two end blocks of 
polyethylene oxide can be synthesized. D. H. Richards and 
M. Szware. Faraday Society, Transactions, v. 55, Sept. 1959, 
p. 1644-1650. 


2406 A New Route to Flame-Resistant Polymers. Synthesis 
and polymerization of 3,3,3-Trichloro-1-propene. Dehydrobromi- 
nation of bromotrichloromethane leads to flame-resistant poly- 
mers. W. A. Skinner, Ernest Bishop, Dale Tieszen, and J. 
D. Johnston. Industrial and Engineering Chemistry, v. 51, Nov. 
1959, p. 1359-1360. 


2407 Poly-N-vinylearbazole. Il. Preparation, Moulding 
and Dielectric Properties. Polymerizations of N-vinylearbazole 
were carried out in bulk and in suspension, to provide a ma- 
chinable material, a molding powder, and a novel foamed 
polymer. Dielectric properties are of the same order as those of 
polystyrene. H. Davidge. Journal of Applied Chemistry, v. 9, 
pt. 10, Oct. 1959, p. 553-560. 
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2408 Nuclear Resonance and Thermal Expan- 
sion in Partially Crystalline Polypropylene, Poly (butene-1), 
and Poly(pentene-1). Specific volume of partially crystalline 
specimens of polypropylene, poly(butene-1), and poly( pen- 
tene-1) from about 160 K to eve the melting point has ss 
studied. In addition, proton spin magnetic resonance of a par- 
tially crystalline poly(butene-1) specimen has been observed 
over the 77 to 320 K temperature range. J. A. Sauer, A. E. 
Woodward, and N. Fuschillo. Journal of Applied Physics, v. 
30, Oct. 1959, p. 1488-1491. 


2409* Improved Light Stability for Plasticized Poly(vinyl 
Chloride). P. R. Graham, J. R. Darby, and B. Katlafsky. 
Journal of Chemical and Engineering Data, v. 4, no. 4, Oct. 
1959, p. 372-378. 


2410* Block and Graft Copolymers. Ll. Apparent Dis- 
sociation Constants of Copolymers of Acrylic Acid and 
Acrylamide. The apparent dissociation constant of block, graft, 
and random copolymers of acrylamide and acrylic acid and of 
branched and linear polyacrylic acid was measured by electro- 
metric titrations in 0.1 N NaCl solution. M. L. Miller and 

- E. Rauhut. Journal of Colloid Science, vy. 14, no. 5, Oct. 
1959, p. 524-532. 


2411* Infrared Spectra of High Polymers. IX. Poly- 
ethylene Terephthalate. C. Y. Liang and S. Krimm. Journal 
of Molecular Spectroscopy, v. 3, no. 5, Oct. 1959, p. 554-574. 


2412* Light Scattering, Osmometric and Viscosity Studies 
of the Structure of Polystyrene Subjected to y-Radiation. 
Irradiation of benzene solutions of polystyrene causes a con- 
siderable broadening of the molecular weight distribution with 
redominance of the lower molecular weight fraction, the 
sate structure of the molecular chains being disrupted. Ex- 
periments with polystyrene containing C** have shown that 
recombination oF caeuas radicals takes place on irradiating 
dilute solutions. (Jn Russian.) Issledovanie stroeniia obluchen- 
nogo polistirola metodami svetorasseianiia, osmometrii i viaz- 
kosti. 1. G. Soboleva, N. V. Makletsova, and S. S. Medvedev. 
Kolloidnyt Zhurnal, vy. 21, no. 5, Sept.-Oct. 1959, p. 625-629. 


2413* Impact Resistant PVC Granulates. In addition to 
plasticized PVC, unplasticized grades have in recent years 

own in importance. Its use has hitherto been somewhat 
imited on account of poor notch impact strength. The products 
described are based on Vestolit modified with an elastomer 
which was chosen because it imparts the desired properties with- 
out being appreciably affected by ageing. (In German.) 
Schlagzihe PVC-Granulate. G. Wick and H. Kénig. Kunst- 
stoffe, v. 49, Oct. 1959, p. 506-512. 


2414* = Internally Plasticized PVC. A Contribution Towards 
the Problem of Impact Resistant PVC. A series of internally 
plasticized PVC resins has been developed by suspension 
polymerizing a mixture of monomers. These resins combine ex- 
cellent mechanical properties with easy processability. There 
are three grades available. Their properties, processing pos- 
sibilities, and applications are described. (In German.) In- 
nerlich weichgemachtes Polyvinylchlorid. Ein Beitrag zum 
Problem des schlagfesten PVC. Hans-Walter Ebersbach and 
Karl-Heinz Michl. Kunststoffe, v. 49, Oct. 1959, p. 513-516. 


2415* Low-Pressure Polyethylene Drinking-Water Pipes. 
Discusses the phenomenon of cold flow in thermoplastics as 
well as the influence this has on mechanical properties. By 
taking into account minimum mechanical values and by using 
safety factors, it is possible to determine accurately the amount 
of stress to which pipe walls may be subjected. Wall thickness 
calculations must take into account internal pressures as well as 
forces acting from the outside. (In German.) Trinkwasserrohre 
aus Niederdruckpolyiathylen. K. Richard, E. Gaube, and CG. 
Diedrich. Kunststoffe, v. 49, Oct. 1959, p. 516-525. 


2416 Polycarbonate Plastics, New Engineering Materials. 
Properties, chemical stability, fabrication, heat resistance. 
Richard J. Thompson. Machine Design, vy. 31, Nov. 26, 1959, 
p. 152-154. 


2417* A Contribution to the Flow Birefringence of Poly- 
styrene. The contributions of intrinsic birefringence and form 
birefringence to the flow birefringence of polystyrene solutions 
are separately established, using a suitable interpretation of 
measurements which are carried out on dilute as well as on con- 
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centrated solutions. Furthermore, an investigation is carried out 
of the concentration dependence of the curve which describe 
the extinction angle as a function of the flow gradient, (J, 
German.) Zur Stromungsdoppelbrechung des Polystyrols, 
Janeschitz-Kriegl. Makromolekulare Chemie, v. 33, no. 1, Sept 
1959, p. 55-84. 


2418* Melting Points and Heats of Fusion of Polymey 
and Copolymers. Theoretical calculations indicate that the 
melting point of a linear polyethylene should be experimental) 
determinable within 0.1 C, that of a low density polyethylene 
within 1 C, that of a 80/20 copolyester within 2 C, and that of 
a 60/40 copolyester within 5 C. M. Dole and B. Wunderlich, 
Makromolekulare Chemie, v. 34, Oct. 1959, p. 29-49. 


2419* Nuclear Resonance Studies of Motion in Polymer, 
Examples of the use of nuclear resonance methods for the stud 
of details of molecular motion in polymers. Investigations oy 
various polymers, among them rubber, polypropylene, polyiso. 
butylene, several polyethers, and methacrylate polymers. W, P, 
Slichter. Makromolekulare Chemie, v. 34, Oct. 1959, p. 67-88 


2420* The Kinetics and Mechanism of the Solid Stay 
Polymerization of Acrylamide. Crystalline acrylamide exposed 
to y-rays polymerizes after removal from the irradiation source 
for periods of many months. The molecular weight of the 
product increases by about the same factor as the polymer yield, 
H. Morawetz and T, A. Fadner. Makromolekulare Chemie, y, 
34, Oct. 1959, p. 162-169. 


2421* The Application of Electron Spin Resonance jo 
Polymer Studies. Attention is devoted to the counting of 
radicals during polymerization and to the chemical identification 
of radical species by means of their hyperfine structure. D. H, 
Whiffen. Makromolekulare Chemie, vy. 34, Oct. 1959, p. 
170-178. 


2422 Properties of Materials. Plastics and Rubber. Table 
show typical properties and uses of the most important en- 
gineering materials. Materials in Design Engineering, vy. 50, 
Mid-Oct. 1959, p. 173-215. 


2423 Impact Thermoplastics: Which One to Use. Extensive 
comparison of all impact-resistant thermoplastics as a guide to 
planning thermoplastic products. Malcolm W’. Riley. Materials 
in Design Engineering, v. 50, Nov. 1959, p. 123-138. 


2424 Machinability of Polypropylene Film. Studies indicate 
that this new thermoplastic film, offering excellent use properties 
and superior stiffness for overwrapping, will perform well on 
machines. Ralph M. Winters. Modern Packaging, y. 33, no. 3, 
Nov. 1959, p. 187 + 2 pages. 


2425 Research, Born of Necessity, Is Bringing Progress 
in Self-Extinguishing Plastics. Features a chart presenting 
what is presently available in self-extinguishing plastics. Modem 
Plastics, v. 37, no. 3, Nov. 1959, p. 90-98. 


2426 Reinforcing Action of Glass and Organic Fibers in 
Epoxy Laminates. Temperature-dependent and time-dependent 
mechanical behavior of an epoxy resin and its glass-cloth-rein- 
forced and Dacron-cloth-reinforced laminates. Charles D 
Doyle. Modern Plastics, v. 37, no. 3, Nov. 1959, p. 143 + 8 


pages. 


2427 Chlorine Content of Epoxy Resins. How it aftects the 
electrical and physical properties of the cured material. W. J. 
Belanger and S. A. Schulte. Modern Plastics, y. 37, no. 3, 
Nov. 1959, p. 154 -- 7 pages. 


2428* A Contribution to the Study of Polyester Amides. 
The amide structure of some recent bis-oxypropy! amides of 
homologous aliphatic di-carbonic acids and terephthalic acid 
was determined by IR analysis. The bis-oxyethy! amides 
aliphatic dicarbonic acids or terephthalic acid are not accessible 
to autocondensation. A double-stage polycondensation process 
as well as a one-stage method resulted in the same end product. 
(In German.) Zur Kenntnis der Polyesteramide. K. Thinius, 
W. Broy, and K. H. Wingerter. Plaste und Kautschuk, v. 6, 
Aug. 1959, p. 372-375. 
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* Polyisocyanurates, a New Type of Film Material 
from Diisocyanates. Hl. A study of the reaction of tolyl di- 
jsocyanates in solvents as dimethyl formamide, monomethy] 
formamide, and formamide, or in the presence of poly ureides. 
Characteristics and water content of dimethyl formamide with 
different methods of distillation. Film formation by isocyanide 

lymerization, properties of the isolated products, heat and 
water resistance of the material. (In German. ) Polyisozyanurate- 
Neuartiges Filmmaterial aus Diisozyanaten. Il. K. Thinius 
and G. v. Hintzenstern. Plaste und Kautschuk, v. 6, Aug. 1959, 
p. 375-382. 


More Work for High-Temperature Reinforced Plas- 
ties. A brief look at information obtained from missile research. 
L. H. Shenker. Product Engineering, v. 30, no. 48, Nov. 23, 
1959, p. 58-61. 


2431* Effect of Plasticiser Content on Heat Ageing of 
PVC. Pierre Delfosse. Rubber and Plastics Age, v. 40, Sept. 
1959, p. 941-944. 


2432* Tertiary Amine Catalysts: How They Affect Foam 
Properties. By the proper choice and use of catalysts, significant 
improvements in cushioning properties of polyester urethane 
foam can be made. Tertiary amine catalysts having a beta amino 
ethoxy structure were found to give foams with superior 
resiliency. G. T. Gmitter, E. E. Gruber, and R. D. Joseph. 
SPE Journal, v. 15, Nov. 1959, p. 957-960. 


2433* Designing Rigid Urethane Foams for Low Moisture 
Permeability. Rigid urethane foams with the highest number 
of small closed cells make possible an efficient low temperature 
insulation. Physical and chemical factors governing the prepara- 
tion of such urethane foams are described. C. Minor Barringer. 
SPE Journal, v. 15, Nov. 1959, p. 961-965. 


2434* Use of Thermoset Laminated Plastics in Electronic 
Applications. Laminates do not have a pure coefficient of linear 
expansion. The reason: shrinkage occurs due to changes in 
moisture content. This article gives a test method which is re- 
producible between laboratories and which measures the change 
in length and temperature simultaneously. Paul V. Brown. 
SPE Journal, v. 15, Nov. 1959, p. 974-977. 


2435* The Influence of Welding on the Application of 
Plastic Materials. Initial difficulties in joining plastic com- 
ponents. Processes used in connection with thermosetting and 
thermoplastic materials. Equilibrium diagram of thermoplastic 
materials. Weldability and development of welding processes. 
(In German.) Die Bedeutung der schweisstechnischen Fertig- 
ung fiir die Anwendbarkeit der Kunststofle. O. Dammer. 
Schweissen und Schneiden, v. 11, Oct. 1959, p. 385-388. 


2436 Source Book of the New Plastics. New plastics: their 
properties, production, price, applications, and selection. Sixty 
plastics producing companies contribute articles describing their 
own materials. Herbert R. Simonds, editor. 354 pp. 1959. 
Reinhold Publishing Corp., New York. (TP986.A2 Si56s ) 


See also: 1455 (resins from poly (alkylene oxides) and poly 
(carboxylic acids) ); 1964 (molecular weight de- 
termination); 2450 (glass-reinforced plastics). 


POLLUTION AND WASTES 


2437* Problems of Air Pollution in Germany. Heinrich 
Lent. Institute of Fuel, Journal, y. 32, Oct. 1959, p. 485-501. 


2438* Thermal Considerations in the Storage of Radio- 
active Wastes in Salt Formations. Robert S. Schechter and 
Earnest F. Gloyna. Sewage and Industrial Wastes, y. 31, 
Oct. 1959, p. 1165-1174. 


2439* Investigations of the Comparableness of the Results 
of Different Dust Measuring Methods. A good degree of cor- 
telation exists between results of the various methods in the 
case of dusts with a small degree of agglomeration. With dusts 
ving a large amount of agglomeration, it is necessary to 
ermine the conversion factors between the measuring meth- 
in each case and they apply only for the dust condition con- 
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cerned. (In German.) Untersuchungen iiber die Vergleich- 
barkeit der Resultate verschiedener Staubmessmethoden. Walter 
Lorenz Hartmann, Staub, v. 19, Oct. 1959, p. 345-351. 


See also: 1474 (metal plating wastes). 


RUBBER AND ELASTOMERS 


2440 The Mechanism of Oxidative Scission in Natural 
Rubber. Free radical producers 2-azobisisobutyronitrile, di-t- 
butyl peroxide, and benzoy! peroxide were used to initiate the 
oxidation of natural rubber in dilute benzene solutions at 
60-80 C. A. V. Tobolsky and A. Mercurio. American Chemical 
Society, Journal, v. 81, Nov. 5, 1959, p. 5535-5538. 


2441 On the Catalyzed Oxidative Degradation of Natural 
Rubber Networks. Networks prepared by electron irradiation 
of unvulcanized rubber were subjected to air oxidation at 
elevated temperatures in the presence of the initiators benzoy! 
peroxide and tetramethylthiuram disulfide. A. V. Tobolsky and 
A, Mercurio. American Chemical Society, Journal, v. 81, Nov. 
5, 1959, p. 5539-5540. 


2442 Stress Relaxation in Elastomers by Visco-Elastic 
Mechanisms. I. Natural Rubber at High Rates of Strain 
and Low Temperatures. Compounds showed linear visco- 
elastic behavior at low extension ratios and the relaxation curves 
showed only minor variations which could be attributed to the 
vulcanization recipe. The onset of visco-elasticity is attributed 
to effects arising mainly from chain stiffening. Geoffrey Allen, 
Geoffrey Gee, and B. E. Read, Faraday Society, Transactions, 
v. 55, Sept. 1959, p. 1651-1659. 


2443* Styrene-Butadiene Rubber (SBR): Important Sta- 
bility Factors. Stability of SBR is related to amount of NaCl 
used in the conventional salt-acid coagulation method. The 
presence of certain metallic ions appears to have a pronounced 
effect on polymer stability. B. A. Hunter, A. C. Nawakowski, 
R. R. Barnhart, E. M. Campbell, and E. B. Hansen, In- 
stitution of the Rubber Industry, Transactions, v. 35, no. 4, 
Aug. 1959, p. 121-143. 


2444 Stress-Strain Isotherm for Polymer Networks. Devia- 
tion of the stress-strain curve from the form predicted by the 
molecular-kinetic theory of elasticity is in large measure a 
consequence of the experimental difficulties attending establish- 
ment of equilibrium. A. Ciferri and P. J. Flory. Journal of Ap- 
plied Physics, vy. 30, Oct. 1959, p. 1498-1507. 


2445* Important Quality Factors in Styrene-Butadiene 
Rubber (SBR) as Affected by Stabilizers and Flocculation 
Techniques. B. A. Hunter, et al. Journal of Chemical and 
Engineering Data, v. 4, no. 4, Oct. 1959, p. 355-359. 


2446* Effect of Curing System on Rubber Oxidation and 
Physical Degradation. Volumetric O absorption and physical 
degradation of natural and styrene-butadiene rubber (SBR- 
1500) which were cured by ten different formulations, in- 
cluding the major types of accelerators used in industry today. 
An examination of the relative age resistance of a variety of 
curing systems and correlation of this age resistance with pos- 
sible differences in the types of cross links formed. E. T. Me- 
Donel and J. Reid Shelton. Journal of Chemical and En- 
gineering Data, v. 4, no. 4, Oct. 1959, p. 360-366. 


2447* A New Chlorine-Containing Elastomer. Vulcaniza- 
tion characteristics, vulcanizate properties, and compounding 
for heat resistance of chlorobutyl rubber. L. T. Eby and J. V. 
Fusco. Journal of Chemical and Engineering Data, y. 4, no. 
4, Oct. 1959, p. 367-371. 


2448* Vulcanization of High-Elastic Polymers. XXVIII. 
Vuleanization of Natural and Synthetic Rubbers With Sul- 
fur in the Absence of Accelerators. I. As long as S is com- 
pletely dissolved in rubber, the S content decreases according 
to a reaction of the order of 0.6. The initial rate is of 1. order 
with respect to the initial concentration. The activation ener 

amounts to 35 kcal/mole. (In German.) Zur Kenntnis der Vul- 
kanisation hochelastischer Polymerisate. XXVIII. Die Vul- 
kanisation von Naturkautschuk und synthetischen Kautschuken 
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durch Schwefel in Abwesenheit von Beschleunigern. I. Elisa- 
beth Echte, Walter Schelle, and Sigrun Sonnenberg. Kaut- 
schuk und Gummi, vy. 12, Sept. 1959, p. WT233-WT239. 


2449* = Investigations on the Tear Strength of Vulcanizates. 
Investigations on deformation and cut growth on notched test 
pieces with irregular distribution of stress. The cracking at first 
influences the stress distribution around the end of the cut and 
the resultant orientation in turn determines further growth of 
the crack. (In German.) Untersuchungen iiber die Kerbailhigkeit 
von Vulkanisaten. Primus Kainradl and Franz Handler. 
Kautschuk und Gummi, v. 12, Sept. 1959, p. WT239-WT246. 


2450* Glass Filaments as Reinforcing Material for Rub- 
ber and Thermoplastics. Qualities of glass filaments; methods 
of pretreatment necessary for sufficient adhesion between glass 
filaments as carrier material and rubber or plastics as laminating 
material. Impregnation of fibers with polyisocyanates is regarded 
as a favorable means for increasing affinity between glass fila- 
ments and rubber. (In German.) Glasseide als Verstiirkungs- 
mittel fiir Kautschuk und thermoplastische Kunststoffe. Kurt A. 
F. Schmidt. Kautschuk und Gummi, y. 12, Oct. 1959, p. 
298WT -+- 2 pages. 


2451* A Study of Adhesion Phenomena in Rubber to 
Metal Bonding With Leikonat Cement. Il. Bonding of 
Metal and Unfilled Rubbers. Adhesion phenomena were in- 
vestigated in the bonding of unfilled rubbers to metal with the 
aid of the isocyanate cement, Leikonat. It has been found that 
the strength of the rubber to metal bonding due to the cement 
film is controlled by the ratio of intensities of interaction of the 
latter with the contracting surfaces at the cement-rubber and 
cement-metal interfaces. (In Russian.) Issledovanie adgezion- 
nykh iavleni¥ pri kreplenii reziny k metallu kleem lefkonat. II. 
Kreplenie k metallam nenapolnennykh rezin. B. V. Deriagin, 
S. K. Zherebkov, and A, M. Medvedeva. Kolloidnyi Zhurnal, 
v. 21, no. 5, Sept.-Oct. 1959, p. 558-563. 


2452* Rubber Vulcanization by Gamma Rays. After a 
survey of former work on rubber vulcanization by radiations, the 
influence of a number of additives, together with the irradiation 
medium, on the speed of curing by y-rays is studied. The action 
of radiation especially enhanced by a chlorinated monomer 
(dichlorostyrene), a non-monomer halogenated derivative 
(Freon 113), a metal oxide (litharge), and a litharge-p- 
dichlorobenzene combination. (In French.) Vulcanisation du 
caoutchouc par les rayons y. G. Lamm, A. Lamm, and H. 
Madelaine. Revue générale du Caoutchouc, v. 36, Sept. 1959, 
p. 1163-1177. 


2453* Radiation Vuleanization of Elastomers. Atomic ac- 
celerators and reactors promise high temperature stress-strain 
properties. Physical properties of radiation vulcanizates were 
studied, such as high temperature resistance, ozone cracking, 
and oxidation rate, and the results compared with similar meas- 
urements on chemical vulcanizates. Dale J. Harmon. Rubber 
Age, v. 86, no. 2, Nov. 1959, p. 251-261. 


2454* Evaluation of Rubber Compounds for Vibration 
Isolation at Elevated Temperature. Evaluation of the dynamic 
and static physical properties of the available elastomers at 
room temperature and elevated temperatures. R. Racca and 
L. Gammell. Rubber Age, vy. 86, no. 2, Nov. 1959, p. 272-274. 


2455* Behaviour of Rubber at High Temperatures. Survey 
of the effect on a few physical properties of vulcanized rubbers. 
R. C. W. Moakes. Rubber Journal and International Plastics, 
v. 137, no. 10, Oct. 17, 1959, p. 370-373. 


2456* <A Method of Screening Antiozonants. Basis of the 
new procedure is to evaluate compounds according to their 
inherent ability to react ccaieenaiidiie with ozone at a faster 
rate than ozone reacts with an unsaturated hydrocarbon. This 
type of screening evaluation effectively separates compounds 
into two classes—those that should be tested in rubber and 
those that should not. F. A. V. Sullivan and A. R. Davis. 
Rubber World, v. 141, no. 2, Nov. 1959, p. 240-246. 


2457* Correlation Between the Mechanical Characteristics 
and the Structure of Stretched Vulcanized Rubber. The cor- 
relation gives grounds for applying the mechanics of polymer 
molecules in studying the structure of stretched polymer sys- 
tems. The new conceptions are based on the assumption that a 
very small number of polymer molecules stretch resiliently and 
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form during the stretch a hypothetic framework, « resilient net 
work that takes on the major part of the external load as wel 
as the action of the strained elastic network. (In Russian) | 
Korreliatsiia mezhdu parametrami_mekhanicheskikh  svoisty ; 
struktury rastianutoi reziny. G. A. Patrikeev. Zhurnal Fiziche, | 
kot Khimii, v. 33, no. 9, Sept. 1959, p. 2081-2089. 


of rubber), 


See also: 2422 


(engineering properties 


SPACE HEATING AND CONDITIONING 


2458 Free-Piston Compressors May Power Air Condition. | 
ing Systems. Answering a question posed by the American Gy 
Association, “How can the shiubiel energy in natural gas be 
transformed into a refrigerating effect with high efficiency and 
low first equipment cost in such a way as to be attractive for 
residential air conditioning service?”, the Battelle research group 
developed the free-piston compressor. The approach was t 
combine the spark-ignition gas engine and the vapor-com. 
pression refrigeration cycle in such a way that the initial jp | 
stallment, maintenance costs, and the noise level would not be 
deterrents to its general acceptance. The compressor is designed 
for efficiency and low cost production, but it does not yet have 
a manufacturer. J. H. MeNinch, R. J. McCrory, and R. ¥, | 
King. ASHRAE Journal, y. 1, Nov. 1959, p. 55-59. 


2459 Radiant Heat Control in Industrial Plants. Radian 
heat problems are described and solutions offered; significance 
of proper ventilation is stressed. W. G. Hazard. ASHRAE | 
Journal, v. 1, Nov. 1959, p. 73-77. 


2460 To Control Condensation Between Panes of Double 
Windows. Factors involved in the transfer of water vapor to and 
from the air space. 4. Grant Wilson and E. Nowak. ASHRAE 
Journal, v. 1, Nov. 1959, p. 79-86. 


2461* When and Where Is Make-Up Air Necessary? Neg- 
tive pressure inside a building may create adverse or dangerous 
conditions. Here’s how to correct troubles. G. M. Hama, Air 
Conditioning, Heating and Ventilating, v. 56, Nov. 19539, p. 
60-62. 


2462 Environmental Testing of Future Spacemen. Sun | 
marizes the electronic measurements of physiological factors 
and introduces engineers to a new area in medical electronics. 
M. Traite, W. Welkowitz, J. Kilduff, and C. Purpuro. Elee- 
tronics, v. 32, no. 42, Oct. 16, 1959, p. 65-69. 


2463* How and Where to Save Money With Flexible Duet. | 
Flexible in more than the physical sense, this duct material can 
provide substantial job savings in a variety of nonresidential 
air handling applications. Heating <& Air Conditioning Com 


tractor, v. 51, no. 1, Oct. 1959, p. 55-58. 


2464 Rooftop Air Conditioning Systems Keep Photo Sup 
plies Fresh. Description of air conditioning equipment in East- 
man Kodak Co.’s distribution center building. L. V. Quadrini. 
Heating, Piping & Air Conditioning, v. 31, Nov. 1959, p. | 
118-120. | 
' 


2465 New Apartment Building To Be Cooled by Central 
Fan-Coil System. The 30-story Imperial House, largest apart- 
ment building to be built in New York with air conditioning in- 
corporated in its structure, will have its exterior areas coo 
by fan-coil units supplied by a single 940 ton centrifugal com | 
pressor. Lewis Smith. Heating, Piping & Air Conditioning, v. 
31, Nov. 1959, p. 136-137. 


TEXTILES, FIBERS, LEATHER, 
AND PAPER 


2466* Some Recent Advances in the Chemistry and Bie 
chemistry of Commercially Important Condensed Tannin. 
D. CG. Roux. American Leather Chemists Association, J 

v. 54, Nov. 1959, p. 614-627. 
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7* The Chemical Composition of the Heartwood Ex- 
jractive of Tamarack (Larix laricina (du roi) K. Koch). 
¢.V. Nair and E. von Rudloff. Canadian Journal of Chemistry, 


y, 37, Sept. 1959, p. 1608-1615. 


* Studies With Waste Sulphite Liquor. 1. Effects 
of Waste Sulphite Liquor on Crop Yields and on Soil Prop- 
erties. Waste sulfite liquor solids (W.S.L.S.) gave significant 
increases in vields of oats and ryegrass when applied at two 
tons per acre, supplying 120 lb. per acre of N. Higher rates ot 
WS.L.S. gave additional increases in yields, W.S.L.S. inc reased 
the organic matter content, cation exchange capacity and ex- 
changeable H_ of this alluvial soil. A. A. MacLean and J. J. 
Doyle. Canadian Journal of Soil Science, v. 39, no. 2, Aug. 


1959, p. 87-91. 


2469" Effects of Formation Variables on Properties of 
Wood Particle Moldings. Pressure had greatest over-all effect 
on molding properties; resin content and moisture content were 
gcond and third. In many cases, moisture content could be 
yaried rather than resin, to improve properties. T. J. Patterson 
ad J. D. Snodgrass. Forest Products Journal, v. 9, Oct. 1959, 
p. 330-336. 


270° Transverse Anisotropy of Wood: A Function of 
Gross Anatomic Structure. Properties and alignment of the 
ravs were found to be the primary causes of differences between 
tangential and radial values for modulus of elasticity, tensile 
strength, and shrinkage in California black oak. 4. P. Schnie- 
wind. Forest Products Journal, v. 9, Oct. 1959, p. 350-359. 


271° Pulping Sawdust Chips Made by a Coarse-Feed 
Saw. Shortness of fibers in sawdust is the major obstacle for its 
use for pulp. Sawdust chips from a new, coarse-feed saw gave 
kraft pulp with bursting and tearing strengths of 80 and 85% 
of those for regular-chip pulp. J. S. Martin. Forest Products 
Journal, v. 9, Oct. 1959, p. 359-560. 


2472" New Method of Caleulating Internal Stresses in 
Wood. A method for calculating the perpendicular-to-grain 
normal and shear stresses at any point in the cross section of a 
board is described. The method can be applied to boards at any 
stage of drying. Measurements are made on thin slices cut 
parallel to the face of the board. R. L. Youngs and C. B. 
Norris. Forest Products Journal, v. 9, Oct. 1959, p. 367-371. 


2473* Effect of Polyethylene Glycol on the Dimensional 
Stability of Wood. Polyethylene glvcol-1000 stabilizes wood by 
bulking the fibers. It also serves as a chemical seasoning agent, 
suppresses decay in high concentrations, and has slight effect on 
physical properties, gluing, or finishing. 4. J. Stamm. Forest 
Products Journal, v. 9, Oct. 1959, p. 375-381. 


2474" Recent Findings in the Chemistry of Mimosa and 
Quebracho Tannins. (1n German.) Neuere Ergebnisse in der 
Chemie der Mimosa und Quebracho Gerbstoffe. D. G. Roux. 
Leder, v. 10, Aug. 1959, p. 177-183. 


475° Seviet Union Seven Year Plan Stresses Extensive 
Mill Modernization. }t seems to be mer ly a matter of time 
until Soviet production equals Western levels, on a total and a 
per capita basis. In the process of achieving such levels, the 
greater amounts of investment channeled into the industry un- 
doubtedly will give rise to significant technological improve- 
ments which should be of interest in the West. When produc- 
tion parity with the West is finally achieved, it may be that 
many new trading problems will arise in world markets as 
Soviet pulp and paper products press upon traditional Western 
supplies. W. D. Bowles. Puly and Paper Magazine of Canada, 
¥. 60, Nov. 1959, p. 88-92. 


2476* Tappi Symposium. Fundamentals of Fibre At- 
traction and Bonding. Discussed molecular forces in cellulose. 
structural aspects of bonding, web adhesion on the paper ma- 
chine, wet-web strength. dynamic mechanical properties of 
wet pulp, dimensional stabilization of paper, fiber geometry as 
telated to paper bonding, mechanism of bonding, fiber surface 
wea and bonded area, synthetic fiber papers, the role of 
Polysaccharide additives, rate phenomena in fiber-resin-water 
systems, polymer-impregnated paper. R. de Montigny. Puly 
and Paper Magazine of Canada, vy. 60, Nov. 1959, p. 98-100. 
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2477° Emulsion Thickenings—Possibilities in Textile 
Printing. Theoretical and practical aspects of these emulsion 
systems are considered, and advantages of oil-in-water emulsions 
over water-in-oil type are set out. The rheological properties of 
emulsion thickenings are compared with those of some con- 
ventional thickenings, and the practical implications of these 
results are discussed. Details of recipes for the preparation of 
stock emulsion thickenings for the application of a wide range 
of dyes (including reactive, vat, onium, and azoic dyes) are 
given, and the technical advantages resulting from their 
enumerated. T. L. Dawson. Society of Dyers and Col!ourists, 
Journal, v. 75, Aug. 1959, p. 415-421. 


lise 


2478° The Morphology of Hardwood Fibers. Reviews the 
morphology of the woody cell with emphasis on the structure of 
fibers in hardwoeds. and discusses methods of determining the 
fibrous structure and its effect in papermaking. Paul W. Lange. 
Tappi, v. 42, Sept. 1959, p. 786-792. 


2479° Chemical Aspects of Hardwood Lignins. J. M. Pep- 
per. Tappi, v. 42, Sept. 1959, p. 793-800. 


2480*° Textile Industries Wash and Wear. series of 
articles on the developmental problems and the newest ad- 
vances in drip-dry cottons, synthetics, and knit goods. Textile 
Industries, v. 123, Oct. 1959, p. 113-144. 


2481° Advancing Frontiers of Nylon and Dacron Poly- 
ester Fibers. Several examples believed to be typical of the 
principal direction of evolution of thermoplastic fibers are 
given—i.e., the development of special nylon and polvester 
fibers that, while retaining basic fiber qualities, will be tailored 
for spe cific end-use applications. R. W. Nebel. Textile Research 
Journal, v. 29, Oct. 1959, p. 777-786. 


2482" New Methods for the Modification of the Prop- 
erties of Cellulose. A study covering the modifications of the 
properties of cellulose fibers by means of surface treatments 
and by the synthesis of block and graft polymers and the 
synthesis of preparations of modification cellulose containing 
other functional groups, beside the hydroxy! groups. (In Rus- 
sian.) Novye metody modifikatsii svotstv tselliulozy. Z. A. 
Rogovin. Uspekhi Khimii, v. 28, no. 7, July 1959, p. 850-876. 


WELDING AND JOINING 


2483 Standards of Welding for Airframe and Aircraft 
Engine Parts. The welding of stressed parts for aircraft may 
be undertaken only by firms whose inspection organization has 
been approved by the British Aeronautical Inspection Di- 
rectorate or the Air Registration Board. All materials must 
comply with relevant specifications and are supplied only by 


approved firms. F. J. Tranter. British Welding Journal, v. 6, 
Oct. 1959, p. 443-455. 
2484 Spot Welding of Primary Aircraft Structures. A 


Survey of Eight Years’ Experience. Spot weiding has been 
used at Handley Page Limited for the fabrication of primary 
aircraft structures since 1951. Gives a brief survey of the meth- 
ods used to ensure the high quality of product required for 
such applications, and draws attention to some of the more 
important factors in control that should be considered. N. K. 
Gardner. British Welding Journal, v. 6, Oct. 1959, p. 461-466. 


2485 Influence of Local Heating on Fatigue Behaviour of 
Welded Specimens: Exploratory Tests on Mild Steel. De- 
tails of an exploratory series of tests carried out to confirm that 
local spot heating of certain types of welded specimens would 
substantially increase their fatigue strength under pulsating 
tension loading. An increase of about 150% was achieved. T. 
R. Gurney and L. Nekanda Trepka. British Welding Journal, 
v. 6, Oct. 1959, p. 491-497. 


2486 «Effect of Electrode Vibration on Are Welding 
Process and on Weld Properties. The weld metal produced 
by welding with a vibrating electrode is finer and more uniform. 
Incidence of pores, cracks, and other defects is reduced. A. A. 


dition. 
an Gas | 
Bas be 
cy and 
ive for 
| group } 
was to 
r-com- | 
tial in. | 
not be 
t have 
R. 
i 
ficance 
HRAE | 
Jouble 
HRAE 
Nega- 
gerous 
Sum- | 
factors 
| 
Duet. 
al can 
4 
Con- 
» Sup- 
East- 
com- 
ng, V. 
:nins. 
urnal. 
| 
| 


Alov and V. 8. Vinogradov. Henry Brutcher Translation No. 
4670, 10 pp. (From Swarochnoe Proizvodstvo, 1958, no. 9, 
Sept., p. 19-22.) Henry Brutcher, Altadena, Calif. 


2487* Welding Equipment for Thin Materials. Semi-auto- 
matic welding of light gauge ferrous and nonferrous metals is 
done with new equipment called “Sigmette”, using a “short-arc” 
technique. Engineer, v. 208, Oct. 23, 1959, p. 486-487. 


2488 High Frequency Equipment Speeds Tube Welding. 
Iron and Steel Engineer, v. 36, Nov. 1959, p. 164 2 pages. 


2489 = Joining of Beryllium. Discusses some of the problems 
involved in the joining of this toxic and highly brittle metal. 
Joint surfaces must be cleaned to remove as much oxide as 
possible. Brazing is the most widely used joining method. 
Satisfactory joints can be made with Ag-base alloys as filler 
metal. N. BE. Weare and R. E. Menroe. Light Metal Age, v. 
17, Aug. 1959, p. 10-12. 


2490 Fasten Aluminum With Aluminum Fasteners. Using 
Al fasteners with Al gives products a uniform, strain-free ap- 
pearance and avoids electrolytic corrosion. All types of Al 
fasteners are discussed. Floyd A. Lewis. Materials in Design 
Engineering, v. 50, Oct. 1959, p. 85-89. 


2491 Dip Brazing Technics in Electrically-Heated Salt 

Bath Furnaces. The dip brazing process is not new, but its 

commercial application is more recent than some competitive 

processes. It can be a practical and economical procedure. It 

will not do all jobs, but it will do some exceedingly well. L. B. 

Rosseau. Metal Treating, vy. 10, no. 5, Sept.-Oct. 1959, p. 2 
9 pages. 


2492" Methods of Welding of Foils—Problems and 
Limits. Different welding methods for thermoplastic foils are 
discussed, dependent on the thickness and other conditions of 
the foils. (In German.) Verfahren zur Folienschweissung—ihre 
Probleme und ihre Grenzen. G. Hartung. Plaste und Kautschuk, 
v. 6, Sept. 1959, p. 434-438. 


2493" The Effect of Dampness in CO. in the SO.-Protec- 
tive Gas Welding. Contrary to current belief, test showed that 
the presence of relatively large amounts of moisture in the 
protective gas does not prevent satisfactory welds from being 
obtained. The commercial CO. with maximum moisture of 3.0g 
per m* of gas is qualitatively fully acceptable for welding 
purposes without the necess.ty for a special welding CO,. (In 
German.) Der Einfluss von Feuchtigkeit im CO. beim CO:- 
Schutzgasschweissen. Gerhard Hebold. Schiweisstechnik ( Ber- 
lin), v. 9, Sept. 1959, p. 336-337. 


2494" Must Grey Cast Iron Be Welded With an Excess 
of Acetylene? Hardness values show clearly that the hardness 
produced after melting or welding processes do not owe their 
origin to the flame adiustment, but to the speed of cooling. 
(In German.) Muss Grauguss mit Azetyleniiberschuss gesch- 
weisst werden? Heinz Jahre. Schweisstechnik (Berlin), v. 9. 
Oct. 1959, p. 390-394. 

2495" Mastering the Production of Tubes by Means of 
Atomic-Hydrogen Welding. Requirements concerning the 
seamless stainless pipes were satisfied in the case of high-alloved, 
difficult to pierce steel pipes, containing Cr, Ni, Mo, and Nb, and 
prepared by means of an uninterrupted process of atomic H 
welding with a six arc head. (In Russian.) Osvoenie proizvod- 
stva trub sposobom atomnovodorodnol svarki. N. L. Kliamkin, 
Iu. V. Manegin, A. T. Koniushenko. R. V. Gogovkin. and 
N. N. Protopopov. Stal’, v. 19, no. 9, Sept. 1959, p. 821-827. 


2496 Explosive Welding Is on the Way. Method depends 
on explosive pressure wave being transmitted by a fairly dense 
medium (like water) to the weld area. Deformation of the 
metal is slight. Steel, v. 145, Nov. 2, 1959, p. 90-91. 


2497 Welding Helps Casters Cut Costs, Improve Quality. 
Joining several little pieces to make one big one may be 
simpler and cheaper than one big casting. John Mikulak. 
Steel, v. 145, Nov. 9, 1959, p. 170-171. 


2498* Characteristic Properties of Additional Materials 
for Soldering of Metals. Keviews wettability, expansion, 
solidification characteristics, and mechanical properties of 
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molten solders. Soft Sn solders can be used with a great variety 
of thin sheet material, pipes or wires usually of Zn, Cu, and 
brass. Hard solders are used under load conditions at normal 
temperatures or up to 300 C. Brass solders are used with steel] 
cast iron, Cu, bronze, and Ni. (In Slovak.) Charakteristické 
viastnosti pridavnych materialov pre spajkovanie kovov. Viliam 
RuZa. Strojirenska Vyroba, v. 7, no. 9, Sept. 1959, p. 398-492. 


2499) Technical-Scientifie Collaboration (T.S.C.) in the 
Field of Welding Technique. A survey of studies conducted jy 
the field of international economic relations with the countries 
on friendly terms with East Germany, and especially in relation 
to the bilateral T.S.C. decisions. Collaboration and general ey. 
change of experiences. (In German.) Die technisch-wissep. 
schaftliche Zusammenarbeit (TWZ) auf dem Gebiet der 
Schweisstechnik. A. Neumann. Technik, v. 14, Sept. 1959, 
595-598. 


2500 Utilizing Two Welding Processes in Tandem, The 
joint design used when replacing the head of a number of large 
tanks permits the use of two welding processes in tandem. The 
two processes are a semiautomatic shielded are magnetic fluy 
process and a submerged are process. Elapsed time is reduced 
by 50% when the two processes are used in tandem. E, €, 
Alexander and J. D. Nicol. U.S. Atomic Energy Commission, 
KY-314, Sept. 30, 1959, 9 pp. ( UF767 Un3.lky Contin.) 


2501 Specifications Developed for Production Welding of 
Thoriated Magnesium. Harlan Meredith. Welding Engineer, 
v. 44, Nov. 1959, p. 29-31. 


2502 Spot Welding Procedures and Design. Hl. Discusses 
quality considerations as well as cracked welds, porosity, elec. 
trode pick-up, and sheet separation and expulsion. Lester F, 
Spencer. Welding Engineer, vy. 44, Nov. 1959, p. 35-37. 


2503 Procedures for Welding 17-4 PH Stainless Steel, 
G. E. Linnert. Welding Engineer, v. 44, Nov. 1959, p. 38-40. 


2504 Plastic Welding Fixtures Add Light-Weight Precise. 
ness to Manufacturing Operations. Stable, high-temperature 
epoxy laminating resins combined with glass cloth provide the 
welding industry with a new, economical method of producing 
light-weight, precise welding fixtures. John Delmonte. Welding 
Engineer, v. 44, Nov. 1959, p. 66 -- 1 page. 


2505* Corner Connections Loaded in Tension. Tests of 
the effect of combined tension and bending are made on welded 
square corner connections previously tested in compression. 
John W. Fisher and George C. Driscoll, Jr. Welding Journal, 
v. 38, Nov. 1959, p. 425s-435s. 


2506* High-Frequency Induction Brazing and Soldering. 
Joseph Libsch and Pat Capolongo. Welding Journal, vy. 3. 
Nov. 1959, p. 1059-1069. 


2507* Are Welding Processes and Equipment for Auto- 
mation. Continuous research and development in the field of 
metals joining extend the use of are welding processes. F. E. 
Adamson. Welding Journal, v. 38, Nov. 1959, p. 1070-1079 


2508" Transformers for Resistance-Welding Machines. 
Provides a basic understanding of design, general construction, 
current manufacturing practice, rating and operating char- 
acteristics of these transformers. Joseph J. Riley. Welding 
Journal, v. 38, Noy. 1959, p. LOSO-1090. 


2509* Luminous Wall Furnace Gives Fastest Braze Cycle 
for B-70 Honeycomb Panels. North American Aviation tests 
show 3 hrs. 15 min. braze cycle on panels up to 10 by 14 ft. 
Jack Rose. Western Metalworking, v. 17, Oct. 1959, p. 43-46. 


2510* Solved: Welding Problem for Thin-Wall, High 
Strength Steel Missile Tank. Ellis P. Owen. Western Metal- 
working, v. 17, Oct. 1959, p. 52-53. 


See also: 1488 (welded pressure vessels); 2127 (strength of 
welded container); 2187 (phases in welded stain- 
less steels); 2199 (weldment testing); 2200 ( weld 
radiography ); 2201 (quality control of brazed _as- 
semblies ); 2202 (ultrasonic testing of welds); 2203 
(quality control in fusion welding); 2204 ( quality 
control of welded structures ). 
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